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The County of San Diego Watershed Protection, Storm Water Management, and Discharge
Control Ordinance (WPO) (Ordinance No. 9424) requires all applications for a permit or
approval associated with a Land Disturbance Activity must be accompanied by a Storm Water
Management Plan (SWMP) (section 67.804.f). The purpose of the SWMP is to describe how the
project will minimize the short and long-term impacts on receiving water quality. Projects that
meet the criteria for a priority project are required to prepare a Major SWMP.

Since the SWMP is a living document, revisions may be necessary during various stages of
approval by the County. Please provide the approval information requested below.

Does the SWMP

Project Review Stage need revisions? I;Z&Si’oﬁr%:g ©
YES NO
oNE STAFE X

Instructions for a Major SWMP can be downloaded at http://www.co.san-
diego.ca.us/dpw/stormwater/susmp.html.

Completion of the following checklist and attachments will fulfill the requirements of a Major
SWMP for the project listed above.

PROJECT DESCRIPTION

Please provide a brief description of the project in the following box. For example:

The 50-acre RC Ranch project is located on the south side of San Miguel Road in the County of San Diego (See
Attachment 1). The project is approximately 1.0 mile east of the intersection of San Miguel Avenue and San Miguel
Road and 1 mile south of the Sweetwater Reservoir. This project will consist of a planned residential community
comprising of 45 single-family homes 72 and multi-unit dwellings.
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The site consists of a portion of lot 3 of approximate 0.55 Acres of vacant lot. The proposed
development consists of the construction of 8 condominiums, with 2 car spaces per condo and 3
parking spaces for visitors, the project will have a trash enclosure outside the buildings. The project
runoff will be directed to the south west corner of the project trough sheet flow and by storm drain
inlets and then to a curb outlet open and across Persimmon Avenue, and discharge to a tributary of
San Vicente Reservoir.

PRIORITY PROJECT DETERMINATION

Please check the box that best describes the project. Does the project meet one of the following
criteria?

PRIORITY PROJECT YES

Redevelopment within the County Urban Area that creates or adds at least 5,000
net square feet of additional impervious surface area

Residential development of more than 10 units

Commercial developments with a land area for development of greater than
100,000 square feet

Automotive repair shops

Restaurants, where the land area for development is greater than 5.000 square
feet

Hillside development, in an area with known erosive soil conditions, where there
will be grading on any natural slope that is twenty-five percent or greater, if the
development creates 5,000 square feet or more of impervious surface

XX XXX x |2

Environmentally Sensitive Areas: All development and redevelopment located
within or directly adjacent to or discharging directly to an environmentally
sensitive area (where discharges from the development or redevelopment will
enter receiving waters within the environmentally sensitive area), which either X
creates 2,500 square feet of impervious surface on a proposed project site or
increases the area of imperviousness of a proposed project site to 10% or more of
its naturally occurring condition.

Parking Lots 5,000 square feet or more or with 15 parking spaces or more and X
potentially exposed to urban runoff

Streets, roads, highways, and freeways which would create a new paved surface ’X
that is 5,000 square feet or greater

Limited Exclusion: Trenching and resurfacing work associated with utility projects are not
considered priority projects. Parking lots, buildings and other structures associated with utility
projects are subject to SUSMP requirements if one or more of the criteria above are met.

If you answered NO to all the questions, then STOP. Please complete a Minor SWMP for your
project.
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If you answered YES to any of the questions, please continue.

The following questions provide a guide to collecting information relevant to project stormwater
quality issues. Please provide a description of the findings in text box below.

QUESTIONS COMPLETED | NA

1. | Describe the topography of the project area. FLAT SORFA = -
2. Zzzznbe the local land use within the project area and adjacent NATUZA
3. | Evaluate the presence of dry weather flow. N/A
4. | Determine the receiving waters that may be affected by the project )

throughout the project life cycle (i.e., construction, maintenance a401.7

and operation).
5. | For the project limits, list the 303(d) impaired receiving water SEE NeTe

veto W o ¥

bodies and their constituents of concern.

6. | Determine if there are any High Risk Areas (municipal or
domestic water supply reservoirs or groundwater percolation NO
facilities) within the project limits.

7. | Determine the Regional Board special requirements, including %
TMDLs, effluent limits, etc. ‘

8. | Determine the general climate of the project area. Identify annual X
rainfall and rainfall intensity curves.

9. | If considering Treatment BMPs, determine the soil classification, | ..., v “o*
permeability, erodibility, and depth to groundwater.

10. | Determine contaminated or hazardous soils within the project area. X

Please provide a description of the findings in the following box. For example:

The project is located in the San Diego Hydrologic unit. The area is characterized by rolling grassy hills and shrubs.
Runoff from the project drains into a MS4 that eventually drains to Los Coches Creek. Within the project limit there
are no 303(d) impaired receiving water and no Regional Board special requirements.

According to the State of California, Regional Water Quality Control Board, San Diego Hydrologic Basin Planning Area
(SD), Persimmon Apartments project is located in the San Diego River Hydrologic Unit (907) and in the Mission San
Diego sub area (907.1). The drainage for this project will discharge into an existing water course that eventually flows
into the San Diego Bay.

The proposed project will not alter the overall drainage pattern at the outfall of the drainage system in the watercourse.
Project represents approximately 0.014% of San Diego Hydrological sub-area.

303(d) Status

The San Diego River Watershed is impacted at the San Diego Bay Shoreline by urban runoff/storm sewers and marinas as
listed in the CWA 303 (d) list. The constituents of concern are coliform bacteria. The project area is approximately 15
miles upstream from the San Diego Bay.

Complete the checklist below to determine if Treatment Best Management Practices (BMPs) are
required for the project.

No. CRITERIA YES | NO INFORMATION
1. | Is this an emergency project . | IfYES, go to 6.

)<‘ If NO, continue to 2.
2. | Have TMDLs been established X |IfYES,goto5.




CRITERIA

INFORMATION

for surface waters within the
project limit?

If NO, continue to 3.

Will the project directly
discharge to a 303(d) impaired
receiving water body?

If YES, goto 5.
If NO, continue to 4.

Is this project within the urban
and environmentally sensitive
areas as defined on the maps in
Appendix B of the County of
San Diego Standard Urban
Storm Water Mitigation Plan
Jor Land Development and
Public Improvement Projects?

If YES, continue to 5.
IfNO, go to 6.

Consider approved Treatment
BMPs for the project.

6.

Project is not required to
consider Treatment BMPs

7.

End

If YES, goto 7.

Document for Project Files by
referencing this checklist.

Now that the need for a treatment BMPs has been determined, other information is needed to

complete the SWMP.

WATERSHED
Please check the watershed(s) for the project.

O San Juan
O San Dieguito
0O Sweetwater

O Penasquitos
O Otay

O Santa Margarita

O San Luis Rey O Carlsbad
¥ San Diego O Pueblo San Diego
O Tijuana

Please provide the hydrologic sub-area and number(s)

Number

Name

Aol 3

=L CAJorN .

Please provide the beneficial uses for Inland Surface Waters and Ground Waters. Beneficial Uses
can be obtained from the Water Quality Control Plan For The San Diego Basin, which is

available at the Regional Board office or at
http://www .swrcb.ca.gov/rwgeb9/programs/basinplan.html.




General Pollutant Categories

Priority Oxygen

Project Heavy Organic | Trash & | Demanding Oil & [Bacteria &
Categories Sediments | Nutrients | Metals | Compounds | Debris | Substances | Grease Viruses [ Pesticides
Parking Lots p® p® X X p X pY
Streets,

Highways & X p® X X® X p® X

Freeways

X = anticipated

P = potential

(1) A potential pollutant if landscaping

exists on-site.

(2) A potential pollutant if the project includes uncovered parking areas.
(3) A potential pollutant if land use involves food or animal waste products.
(4) Including petroleum hydrocarbons.
(5) Including solvents.

Note: If other monitoring data that is relevant to the project is available. Please include as
Attachment C.

CONSTRUCTION BMPs

Please check the construction BMPs that may be used. The BMPs selected are those that will be

implemented during construction of the project. The applicant is responsible for the placement
and maintenance of the BMPs selected.

ﬁ Silt Fence
O Fiber Rolls

O Street Sweeping and Vacuuming

ﬁ\Storm Drain Inlet Protection

W Stockpile Management

ow®w oW

Solid Waste Management

Dewatering Operations

Stabilized Construction Entrance/Exit

W oOX ®WE O X DO

Vehicle and Equipment Maintenance

Desilting Basin
Gravel Bag Berm
Sandbag Barrier

Material Delivery and Storage
Spill Prevention and Control
Concrete Waste Management
Water Conservation Practices

Paving and Grinding Operations

Any minor slopes created incidental to construction and not subject to a major or minor

grading permit shall be protected by covering with plastic or tarp prior to a rain event, and

shall have vegetative cover reestablished within 180 days of completion of the slope and
prior to final building approval.

SITE DESIGN

To minimize stormwater impacts, site design measures must be addressed. The following
checklist provides options for avoiding or reducing potential impacts during project planning. If




YES is checked, it is assumed that the measure was used for this project. If NO is checked,
please provide a brief explanation why the option was not selected in the text box below.

OPTIONS YES | NO | N/A

1. Can the project be relocated or realigned to avoid/reduce impacts
to receiving waters or to increase the preservation of critical (or

problematic) areas such as floodplains, steep slopes, wetlands, and | x
areas with erosive or unstable soil conditions?

N

Can the project be designed to minimize impervious footprint?

et

Conserve natural areas where feasible? X

4. Where landscape is proposed, can rooftops, impervious sidewalks, X
walkways, trails and patios be drained into adjacent landscaping?

S. For roadway projects, can structures and bridges be designed or
located to reduce work in live streams and minimize construction b’
impacts?

6. Can any of the following methods be utilized to minimize erosion
from slopes: «

6.a Disturbing existing slopes only when necessary?

6.b. | Minimize cut and fill areas to reduce slope lengths?

% | %]

6.c. | Incorporating retaining walls to reduce steepness of slopes
or to shorten slopes?

6.d. | Providing benches or terraces on high cut and fill slopes to
reduce concentration of flows?

6.. | Rounding and shaping slopes to reduce concentrated flow?

HAR XK

6.f. | Collecting concentrated flows in stabilized drains and
channels?

Please provide a brief explanation for each option that was checked N/A or NO in the following
box.

THE 91T 19 FIAT. N0 S TES o WTs ACe Guve |

If the project includes work in channels, then complete the following checklist. Information shall
be obtained from the project drainage report.

No. CRITERIA YES | NO | N/A COMMENTS

1. | Will the project increase velocity or volume of 3 IfYES gotoS.
downstream flow? X

2. | Will the project discharge to unlined channels? X If YES gotoS.

3. | Will the project increase potential sediment load X IfYES goto 5.




No.

CRITERIA

YES

COMMENTS

of downstream flow?

N/A

Will the project encroach, cross, realign, or
cause other hydraulic changes to a stream that

| may affect upstream and/or downstream channel

stability?

IfYESgoto 7.

Review channel lining materials and design for
stream bank erosion.

Continue to 6.

Consider channel erosion control measures
within the project limits as well as downstream.
Consider scour velocity.

Continue to 7.

Include, where appropriate, energy dissipation
devices at culverts.

Continue to 8.

Ensure all transitions between culvert
outlets/headwalls/wingwalls and channels are
smooth to reduce turbulence and scour.

Continue to 9.

Include, if appropriate, detention facilities to
reduce peak discharges.

10.

“Hardening“ natural downstream areas to prevent
erosion is not an acceptable technique for
protecting channel slopes, unless pre-
development conditions are determined to be so
erosive that hardening would be required even in
the absence of the proposed development.

Continue to 11.

11.

Provide other design principles that are
comparable and equally effective.

Continue to 12.

12.

End

SOURCE CONTROL

Please complete the following checklist for Source Control BMPs. If the BMP is not applicable
for this project, then check N/A only at the main category.

BMP

YES | NO | N/A

1.

Provide Storm Drain System Stenciling and Signage

l.a. | Allstorm drain inlets and catch basins within the project area shall have
a stencil or tile placed with prohibitive language (such as: “NO
DUMPING - DRAINS TO ¢ceard ) and/or graphical icons to

discourage illegal dumping.

1.b. | Signs and prohibitive language and/or graphical icons, which prohibit
illegal dumping, must be posted at public access points along channels

X
and creeks within the project area.
2. | Design Outdoors Material Storage Areas to Reduce Pollution Introduction
2.a. | This is a detached single-family residential project. Therefore, personal .
storage areas are exempt from this requirement. A




BMP YES | NO | N/A
2.b. | Hazardous materials with the potential to contaminate urban runoff shall
either be: (1) placed in an enclosure such as, but not limited to, a
cabinet, shed, or similar structure that prevents contact with runoff or .
spillage to the storm water conveyance system; or (2) protected by X
secondary containment structures such as berms, dikes, or curbs.
2.c. | The storage area shall be paved and sufficiently impervious to contain o
leaks and spills.
2.d. | The storage area shall have a roof or awning to minimize direct X
precipitation within the secondary containment area.
Design Trash Storage Areas to Reduce Pollution Introduction
3.a. | Paved with an impervious surface, designed not to allow run-on from
adjoining areas, screened or walled to prevent off-site transport of trash; X
or,
3.b. | Provide attached lids on all trash containers that exclude rain, or roof or .
awning to minimize direct precipitation. X
Use Efficient Irrigation Systems & Landscape Design
The following methods to reduce excessive irrigation runoff shall be
considered, and incorporated and implemented where determined applicable
and feasible.
4.a. | Employing rain shutoff devices to prevent irrigation after precipitation. X
4.b. | Designing irrigation systems to each landscape area’s specific water 7(
requirements. - il
4.c. | Using flow reducers or shutoff valves triggered by a pressure drop to Y
control water loss in the event of broken sprinkler heads or lines.
4.d. | Employing other comparable, equally effective, methods to reduce ><
irrigation water runoff, :
Private Roads s X
The design of private roadway dramage sha;l use at least one of the following !
5.a. | Rural swale system: street sheet flows to vegetated swale or gravel
shoulder, curbs at street corners, culverts under driveways and street X,
crossings.
5.b. | Urban curb/swale system: street slopes to curb, periodic swale inlets
drain to vegetated swale/biofilter. X
5.c. | Dual drainage system: First flush captured in street catch basins and
discharged to adjacent vegetated swale or gravel shoulder, high flows X
connect directly to storm water conveyance system.
5.d. | Other methods that are comparable and equally effective within the ><
project.
Residential Driveways & Guest Parking
The design of driveways and private residential parking areas shall use one at
least of the following features.
6.a. | Design driveways with shared access, flared (single lane at street) or
wheelstrips (paving only under tires); or, drain into landscaping prior to X
discharging to the storm water conveyance system. -
6.b. | Uncovered temporary or guest parking on private residential lots may
be: paved with a permeable surface; or, designed to drain into ;
landscaping prior to discharging to the storm water conveyance system.
6.c. | Other features which are comparable and equally effective. A
Dock Areas ‘(




NO

BMP YES N/A
Loading/unloading dock areas shall include the following.
7.a. | Cover loading dock areas, or design drainage to preclude urban run-on
and runoff.
7.b. | Direct connections to storm drains from depressed loading docks (truck
wells) are prohibited.
7.c. | Other features which are comparable and equally effective.
8. | Maintenance Bays K
Maintenance bays shall include the following.
8.a. | Repair/maintenance bays shall be indoors; or, designed to preclude
urban run-on and runoff.
8.b. | Design a repair/maintenance bay drainage system to capture all wash
water, leaks and spills. Connect drains to a sump for collection and
disposal. Direct connection of the repair/maintenance bays to the storm
drain system is prohibited. If required by local jurisdiction, obtain an
Industrial Waste Discharge Permit.
8.c. | Other features which are comparable and equally effective.
9. | Vehicle Wash Areas N
Priority projects that include areas for washing/steam cleaning of vehicles shall
use the following.
9.a. | Self-contained; or covered with a roof or overhang.
9.b. | Equipped with a clarifier or other pretreatment facility. -
9.c._ | Properly connected to a sanitary sewer. : i
9.d. | Other features which are comparable and equally effective. :
10. | Outdoor Processing Areas ’ i : o Yl
Outdoor process equipment operations, such as rock grinding or crushing, S
painting or coating, grinding or sanding, degreasing or parts cleaning, waste
piles, and wastewater and solid waste treatment and disposal, and other
operations determined to be a potential threat to water quality by the County
shall adhere to the following requirements.
10.a. | Cover or enclose areas that would be the most significant source of
pollutants; or, slope the area toward a dead-end sump; or, discharge to
the sanitary sewer system following appropriate treatment in accordance
with conditions established by the applicable sewer agency.
10.b. | Grade or berm area to prevent run-on from surrounding areas.
10.c. | Installation of storm drains in areas of equipment repair is prohibited.
10.d. | Other features which are comparable or equally effective. )
11. | Equipment Wash Areas ‘7&
Outdoor equipment/accessory washing and steam cleaning activities shall be.
11.a. | Be self-contained; or covered with a roof or overhang.
11.b. | Be equipped with a clarifier, grease trap or other pretreatment facility, as
appropriate
11.c. | Be properly connected to a sanitary sewer.
11.d. | Other features which are comparable or equally effective.
12. | Parking Areas
The following design concepts shall be considered, and incorporated and
implemented where determined applicable and feasible by the County.
12.a. | Where landscaping is proposed in parking areas, incorporate landscape 3

areas into the drainage design.




BMP YES | NO | N/A
12.b. | Overflow parking (parking stalls provided in excess of the County’s

minimum parking requirements) may be constructed with permeable X
paving. .
12.c. | Other design concepts that are comparable and equally effective. B4
13. | Fueling Area b

Non-retail fuel dispensing areas shall contain the following.

13.a. | Overhanging roof structure or canopy. The cover’s minimum
dimensions must be equal to or greater than the area within the grade
break. The cover must not drain onto the fuel dispensing area and the
downspouts must be routed to prevent drainage across the fueling area.
The fueling area shall drain to the project’s treatment control BMP(s)
prior to discharging to the storm water conveyance system.

13.b. | Paved with Portland cement concrete (or equivalent smooth impervious
surface). The use of asphalt concrete shall be prohibited.

13.c. | Have an appropriate slope to prevent ponding, and must be separated
from the rest of the site by a grade break that prevents run-on of urban
runoff.

13.d. | At a minimum, the concrete fuel dispensing area must extend 6.5 feet
(2.0 meters) from the corner of each fuel dispenser, or the length at
which the hose and nozzle assembly may be operated plus 1 foot (0.3
meter), whichever is less.

Please list other project specific Source Control BMPs in the following box. Write N/A if there
are none and briefly explain.

N/AC .

TREATMENT CONTROL

To select a structural treatment BMP using Treatment Control BMP Selection Matrix (Table 2),
each priority project shall compare the list of pollutants for which the downstream receiving
waters are impaired (if any), with the pollutants anticipated to be generated by the project (as
identified in Table 1). Any pollutants identified by Table 1, which are also causing a Clean
Water Act section 303(d) impairment of the receiving waters of the project, shall be considered
primary pollutants of concern. Priority projects that are anticipated to generate a primary
pollutant of concern shall select a single or combination of stormwater BMPs from Table 2,
which maximizes pollutant removal for the particular primary pollutant(s) of concern.

Priority projects that are not anticipated to generate a pollutant for which the receiving water is
Clean Water Act Section 303(d) impaired shall select a single or combination of stormwater
BMPs from Table 2, which are effective for pollutant removal of the identified secondary
pollutants of concern, consistent with the “maximum extent practicable” standard.

Table 2. Treatment Control BMP Selection Matrix

11




P%l.g:::::nof Treatment Control BMP Categories

Biofilters Detention | Infiltration | Wet Ponds or Drainage Filtration Hydrodynamic

Basins Basins® Wetlands Inserts Separator
Systems®
Sediment M H H H L H M
Nutrients L M M M L M L
Heavy Metals M M M H L H L
Organic
Compounds 0) U 0] M L M L
Trash & L H U H M H M
Debris
Oxygen
Demanding L M M M L M L
Substances
Bacteria U U H H L M L
Oil & Grease M M U U L H L
Pesticides U U U L L U L
(1) Copermittees are encouraged to periodically assess the performance characteristics of many of these BMPs to update this
table.

(2) Including trenches and porous pavement.
(3) Also known as hydrodynamic devices and baffle boxes.
L: Low removal efficiency:
M: Medium removal efficiency:
H: High removal efficiency:
U: Unknown removal efficiency
Sources: Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters (1993), National
Stormwater Best Management Practices Database (2001), Guide for BMP Selection in-Urban Developed Areas (2001), and
Caltrans New Technology Report (2001).

A Treatment BMP must address runoff from developed areas. Please provide the post-
construction water quality values for the project. Label outfalls on the BMP map. Qwg is
dependent on the type of treatment BMP selected for the project.

Outfall | Tributary Area | Qoo Qwo

(acres) (cfs) (cfs)
A% 215 Sl | O0034
A4 - 254 8.9 | 0.Cc045

Please check the box(s) that best describes the Treatment BMP(s) selected for this project.
Biofilters

O Grass swale

O Grass strip

O Wetland vegetation swale

O Bioretention

Detention Basins

O Extended/dry detention basin with grass lining

O Extended/dry detention basin with impervious lining

12



Infiltration Basins

0 Infiltration basin

O Infiltration trench

O Porous asphalt

(0 Porous concrete

[0 Porous modular concrete block
Wet Ponds or Wetlands

O Wet pond/basin (permanent pool)
O Constructed wetland

Drainage Inserts (See note below)
O Oil/Water separator

0 Catch basin insert

X Storm drain inserts

0 Catch basin screens

Filtration

00 Media filtration

0 Sand filtration

Hydrodynamic Separator Systems
O Swirl Concentrator

0 Cyclone Separator

O Baffle Separator

0 Gross Solids Removal Device

0 Linear Radial Device

Note: Catch basin inserts and storm drain inserts are excluded from use on County maintained
right-of-way and easements.

Include Treatment Datasheet as Attachment E. The datasheet COMPLETED | NO
should include the following:
1. Description of how treatment BMP was designed. Provide a %

description for each type of treatment BMP.
2. Engineering calculations for the BMP(s)

Please describe why the selected treatment BMP(s) was selected for this project. For projects
utilizing a low performing BMP, please provide a detailed explanation and justification.

There are two drainage areas in the project. In the Western side, yard drains will collect the runoff from the landscaped
back yards and covey it to the street through a curb outlet. In the Eastern side, the runoff will sheet flow across the AC
paved driveway to an intercepting cross gutter which will convey the water to the front landscaped area. This water will
be cleansed and then collected at the curb outlet and discharged to the street.

MAINTENANCE

Please check the box that best describes the maintenance mechanism(s) for this project.

13



SELECTED
CATEGORY YES | NO
First X
Second
Third
Fourth

Please briefly describe the long-term fiscal resources for the selected maintenance mechanism(s).

The proposed BMPs inherently “take care of themselves”, or the property owners can naturally be
expected to do so as an incident of taking care of their property.

Therefore no funding will be required.

ATTACHMENTS

Please include the following attachments.

ATTACHMENT COMPLETED | N/A

Project Location Map b4

Site Map

Relevant Monitoring Data

X
X
Treatment BMP Location Map X
Treatment BMP Datasheets P

liclivlieliecll2

Operation and Maintenance Program for
Treatment BMPs S

Q

Engineer’s Certification Sheet X

Note: Attachments A and B may be combined.
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ATTACHMENT A

LOCATION MAP



LOCATION MAP

(615)296-5565

K&S ENGINEERING
Planning Engineering  Surveying

7801 Mission Center Courl, Suite 100
San Diego, CA 92108

NO SCALE

Z




ATTACHMENT B

PROJECT SITE MAP
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GREENFIELD

PERSIMMON

SUMNER AV

CLARENDON

BROADWAY

1ST [N ST

VICINITY MAP

NO SCALE

‘ I K&S ENGINEERING
KS Plonning Engineering Surveying

(619)296-5565 7801 Mission Center Court, Suite 100
Son Diego, CA 92108




ATTACHMENT C

RELEVANT MONITORING DATA

(]V OTE: PROVIDE RELEVANT WATER QUALITY MONITORING DATA IF AVAILABLE. )



ATTACHMENT D

TREATMENT BMP LOCATION MAP
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ATTACHMENT E

TREATMENT BMP DATASHEET

(NOTE: POSSIBLE SOURCE FOR DATASHEETS CAN BE FOUND AT

WWW.CABMPHANDBOOKS.COM. INCLUDE ENGINEERING CALCULATIONS FOR SIZING THE

TREATMENT BMP.)
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2.

A.

HYDROLOGY DESIGN MODELS

DESIGN METHODS

THE RATIONAL METHOD IS USED IN THIS HYDROLOGY STUDY: THE RATIONAL FORMULA
IS AS FOLLOWS:

Q = CIA, WHERE: Q= PEAK DISCHARGE IN CUBIC FEET/SECOND *
C = RUNOFF COEFFICIENT (DIMENSIONLESS)
[ = RAINFALL INTENSITY IN INCHES/HOUR .

A =TRIBUTARY DRAINAGE AREA IN ACRES

*] ACRE INCHES/HOUR = 1.008 CUBIC FEET/SEC

THE OVERLAND METHOD IS ALSO USED IN THIS HYDROLOGY STUDY;
THE URBAN AREAS OVERLAND FORMULA IS AS FOLLOWS:

T=[1.8(1.1-C)(L)*)}/[S(100)] **
L = LENGTH OF WATERSHED
C = COEFFICIENT OF RUNOFF
T = TIME IN MINUTES

S = DIFFERENCE IN ELEVATION DIVIDED BY DE LENGTH OF WATERSHED

DESIGN CRITERIA

-FREQUENCY, 50 YEAR STORM.
- LAND USE PER SPECIFIC PLAN AND TENTATIVE MAP.

- RAIN FALL INTENSITY PER COUNTY OF SAN DIEGO 1993 HYDROLOGY
MANUAL.

REFERENCES
- COUNTY OF SAN DIEGO 2003, HYDROLOGY MANUAL.
-COUNTY OF SAN DIEGO 1992 REGIONAL STANDARD DRAWING.

- HAND BOOK OF HYDRAULICS BY BRATER & KING, SIXTH EDITION.

DESIGN
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Scheduling - EC-1

Objectives

EC  Erosion Control

SE  Sedment Control

TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Wasle Management and
Materials Pollution Control

Legend:

HERE

| Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpose

Scheduling is the development of a written plan that includes iﬁ?;:ﬁ? &
sequencing of construction activities and the implementation of Trash

BMPs such as erosion control and sediment control while ras

taking local climate (rainfall, wind, etc.) into consideration. Metals-

The purpose is to reduce the amount and duration of soil Bactenia

exposed to erosion by wind, rain, runoff, and vehicle tracking, Ol and Grease

and to perform the construction activities and control practices Organics

in accordance with the planned schedule.

Suitable Applications Potential Alternatives
Proper sequencing of construction activities to reduce erosion None

potential should be incorporated into the schedule of every
construction project especially during rainy season. Use of
other, more costly yet less effective, erosion and sediment
control BMPs may often be reduced through proper
construction sequencing,

Limitations

= Environmental constraints such as nesting season
prohibitions reduce the full capabilities of this BMP.

Implementation

m  Avoid rainy periods. Schedule major grading operations
during dry months when practical. Allow enough time
before rainfall begins to stabilize the soil with vegetation or
physical means or to install sediment trapping devices.

» Plan the project and develop a schedule showing each phase of
construction. Clearly show how the rainy season relates to soil

January 2003 California Stormwater EMP Handbook 10f3
Construction
wiww . cabrnphandbook s.com



EC-1 Scheduling

disturbing and re-stabilization activities. Incorporate the construction schedule into the
SWPPP.

» Include on the schedule, details on the rainy season implementation and deployment of:

- Erosion control BMPs

- Sediment control BMPs

- Tracking control BMPs

- Wind erosion control BMPs

- Non-stormwater BMPs

- Waste management and materials pollution control BMPs

= Include dates for activities that may require non-stormwater discharges such as dewatering,
sawcutting, grinding, drilling, boring, crushing, blasting, painting, hydro-demolition, mortar
mixing, pavement cleaning, etc.

= Work out the sequencing and timetable for the start and completion of each item such as site
clearing and grubbing, grading, excavation, paving, foundation pouring utilities installation,
etc., to minimize the active construction area during the rainy season.

- Sequence trenching activities so that most open portions are closed before new
trenching begins.

- Incorporate staged seeding and re-vegetation of graded slopes as work progresses.

- Schedule establishment of permanent vegetation during appropriate planting time for
specified vegetation.

m Non-active areas should be stabilized as soon as practical after the cessation of soil
disturbing activities or one day prior to the onset of precipitation.

m  Monitor the weather forecast for rainfall.

= When rainfall is predicted, adjust the construction schedule to allow the implementation of
soil stabilization and sediment treatment controls on all disturbed areas prior to the onset of
rain.

= Be prepared year round to deploy erosion control and sediment control BMPs. Erosion may
be caused during dry seasons by un-seasonal rainfall, wind, and vehicle tracking. Keep the
site stabilized year round, and retain and maintain rainy season sediment trapping devices
in operational condition.

= Apply permanent erosion control to areas deemed substantially complete during the
project’s defined seeding window.

Costs

Construction scheduling to reduce erosion may increase other construction costs due to reduced
economies of scale in performing site grading. The cost effectiveness of scheduling techniques
should be compared with the other less effective erosion and sedimentation controls to achieve a
cost effective balance.

20of3 California Stormwater BMP Handbook January 2003
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Scheduling EC-1

Inspection and Maintenance

s Verify that work is progressing in accordance with the schedule. If progress deviates, take
corrective actions. ‘

s Amend the schedule when changes are warranted.

» Amend the schedule prior to the rainy season to show updated information on the
deployment and implementation of construction site BMPs.

References

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities Developing Pollution Prevention Plans and
Best Management Practices (EPA 832-R-92-005), U.S. Environmental Protection Agency, Office
of Water, September 1992.

Janwary 2003 California Stormwater BMP Handbook 3of3
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Silt Fence_

SE-1

Description and Purpose

Assilt fence is made of a filter fabric that has been entrenched,
attached to supporting poles, and sometimes backed by a
plastic or wire mesh for support. The silt fence detains
sediment-laden water, promoting sedimentation behind the
fence.

Suitable Applications

Silt fences are suitable for perimeter control, placed below
areas where sheet flows discharge from the site. They should
also be used as interior controls below disturbed areas where
runoff may occur in the form of sheet and rill erosion. Silt
fences are generally ineffective in locations where the flow is
concentrated and are only applicable for sheet or overland
flows. Silt fences are most effective when used in combination
with erosion controls. Suitable applications include:

Along the perimeter of a project.

s Below the toe or down slope of exposed and erodible slopes.

»  Along streams and channels.
= Around temporary spoil areas and stockpiles.
s Below other small cleared areas.

Limitations

= Do not use in streams, channels, drain inlets, or anywhere flow

is concentrated.

Objectives

EC  Erosion Control ]
SE  Sediment Control
TR Tracking Control
WE  Wind Erosion Control
NS Non-Stormwater
Management Control

WM Waste Management and
Mealterials Pollution Control

Legend:
] Primary Objective
Secondary Objective

Targeted Constituents

Sediment %]
Nutrients

Trash

Metals

Bactena

Oil and Grease

Organics

Potential Alternatives

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
SE-Q Straw Bale Barrier

January 2003

Construction
www.cabmphandbooks. com
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SE-1 Silt Fence

s Do not usein locations where ponded water may cause flooding.

= Do not place fence on a slope, or across any contour line. If notinstalled at the same
elevation throughout, silt fences will create erosion.

»  Filter fences will create a temporary sedimentation pond on the upstream side of the fence
and may cause temporary flooding. Fences not constructed on a level contour will be
overtopped by concentrated flow resulting in failure of the filter fence.

= Improperly installed fences are subject to failure from undercutting, overlapping, or
collapsing.

- Noteffective unless trenched and keyed in.
- Notintended for use as mid-slope protection on slopes greater than 4:1 (H: V).
- Donot allow water depth to exceed 1.5 ft at any point.

Implementation
General

A silt fence is a temporary sediment barrier consisting of filter fabric stretched across and
attached to supporting posts, entrenched, and, depending upon the strength of fabric used,
supported with plastic or wire mesh fence. Silt fences trap sediment by intercepting and
detaining small amounts of sediment-laden runoff from disturbed areas in order to promote
sedimentation behind the fence.

Silt fences are preferable to straw bale barriers in many cases. Laboratory work at the Virginia
Highway and Transportation Research Council has shown that silt fences can trap a much
higher percentage of suspended sediments than can straw bales. While the failure rate of silt
fences is lower than that of straw bale barriers, there are many instances where silt fences have
been improperly installed. The following layout and installation guidance can improve
performance and should be followed:

m Useprincipally in areas where sheet flow occurs.

= Don't usein streams, channels, or anywhere flow is concentrated. Don't use silt fences to
divert flow.

s Don't use below slopes subject to creep, slumping, or landslides.

m  Select filter fabric that retains 85% of soil by weight, based on sieve analysis, but that is not
finer than an equivalent opening size of 70.

= Install along a level contour, so water does not pond more than 1.5 ft at any point along the
silt fence.

s The maximum length of slope draining to any point along the silt fence should be 200 ft or
less.

s The maximum slope perpendicular to the fence line should be 1:1.

20of8 California Stormwater BMP Handbook Janwuary 2003

Construction
www cabrmphandoocks.com




Silt Fence SE-1

s Provide sufficient room for runoff to pond behind the fence and to allow sediment removal
equipment to pass between the silt fence and toes of slopes or other obstructions. About
1200 ft2 of ponding area should be provided for every acre draining to the fence.

s Turn the ends of the filter fence uphill to prevent stormwater from flowing around the fence.

m Leave an undisturbed or stabilized area immediately down slope from the fence where
feasible.

» Silt fences should remain in place until the disturbed area is permanently stabilized.

Design and Layout

Selection of a filter fabric is based on soil conditions at the construction site (which affect the
equivalent opening size (EOS) fabric specification) and characteristics of the support fence
(which affect the choice of tensile strength). The designer should specify a filter fabric that
retains the soil found on the construction site yet that it has openings large enough to permit
drainage and prevent clogging. The following criteria is recommended for selection of the
equivalent opening size:

1. If 50 percent or less of the soil, by weight, will pass the U.S. Standard Sieve No. 200,
select the EOS to retain 85 % of the soil. The EOS should not be finer than EOS 70.

2. For all other soil types, the EOS should be no larger than the openings in the U S.
Standard Sieve No. 70 except where direct discharge to a stream, lake, or wetland
will occur, then the EOS should be no larger than Standard Sieve No. 100.

To reduce the chance of clogging, itis preferable to specify a fabric with openings as large as
allowed by the criteria. No fabric should be specified with an EOS smaller than U.S. Standard
Sieve No. 100. If 85% or more of a soil, by weight, passes through the openingsin a No. 200
sieve, filter fabric should not be used. Most of the particles in such a soil would not be retained
if the EOS was too large and they would clog the fabric quickly if the EOS were small enough to
capture the soil.

The fence should be supported by a plastic or wire mesh if the fabric selected does not have
sufficient strength and bursting strength characteristics for the planned application (as
recommended by the fabric manufacturer). Filter fabric material should contain ultraviolet
inhibitors and stabilizers to provide a minimum of six months of expected usable construction
- life at a temperature range of o °F to 120 °F.

s Layout in accordance with attached figures.

n  For slopes steeper than 2:1 (H:V) and that contain a high number of rocks or large dirt clods
that tend to dislodge, it may be necessary to install additional protection immediately
adjacent to the bottom of the slope, prior to installing silt fence. Additional protection may
be a chain link fence or a cable fence.

»  Forslopes adjacent to sensitive receiving waters or Environmentally Sensitive Areas (ESAs),
silt fence should be used in conjunction with erosion control BMPs.
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SE-1 Silt Fence

Materials

s Silt fence fabric should be woven polypropylene with a minimum width of 36 in. and a
minimum tensile strength of 100 Ib force. The fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
reinforcement layer should be a polypropylene, or equivalent, net provided by the
manufacturer. The permittivity of the fabric should be between 0.1 sec* and 0.15 sec* in
conformance with the requirements in ASTM designation D4491.

»  Wood stakes should be commercial quality lumber of the size and shape shown on the plans.
Each stake should be free from decay, splits or cracks longer than the thickness of the stake

or other defects that would weaken the stakes and cause the stakes to be structurally
unsuitable.

= Staples used to fasten the fence fabric to the stakes should be not less than 1.75in. long and
should be fabricated from 15 gauge or heavier wire. The wire used to fasten the tops of the
stakes together when joining two sections of fence should be 9 gauge or heavier wire.
Galvanizing of the fastening wire will not be required.

» There are new products that may use prefabricated plastic holders for the silt fence and use
bar reinforcement instead of wood stakes. If bar reinforcement is used in lieu of wood

stakes, use number four or greater bar. Provide end protection for any exposed bar
reinforcement.

Installation Guidelines

Silt fences are to be constructed on a level contour. Sufficient area should exist behind the fence
for ponding to occur without flooding or overtopping the fence.

s Atrench should be excavated approximately 6 in. wide and 6 in. deep along the line the
proposed silt fence.

= Bottom of the silt fence should be keyed-in a minimum of 12 in.

= Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in. or 12 in. below the bottom of the trench.

= When standard strength filter fabric is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side of posts using heavy—duty wire staples at least 1 in.
long. The mesh should extend into the trench. When extra-strength filter fabric and closer
post spacing are used, the mesh support fence may be eliminated. Filter fabric should be
purchasedin a long roll, then cut to the length of the barrier. When joints are necessary,
filter cloth should be spliced together only at a support post, with a minimum 6 in. overlap
and both ends securely fastened to the post.

s The trench should be backfilled with compacted native material.

= Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where asilt fence
is determined to be not practicable due to specific site conditions, the silt fence may be
constructed at the toe of the slope, but should be constructed as far from the toe of the slope

as practicable. Silt fences close to the toe of the slope will be less effective and difficult to
maintain.
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Silt Fence SE-1

» Construct the length of each reach so that the change in base elevation along the reach does
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft.

Costs

»  Average annual cost for installation and maintenance (assumes 6 month useful life): $7 per
lineal foot ($850 per drainage acre). Range of cost is $3.50 - $9.10 per lineal foot.

Inspection and Maintenance

= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

m  Repair undercut silt fences.

= Repair or replace split, torn, slumping, or weathered fabric. The lifespan of silt fence fabric
is generally 5 to 8 months.

= Silt fences that are damaged and become unsuitable for the intended purpose should be
removed from the site of work, disposed of, and replaced with new silt fence barriers.

»  Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

= Silt fences should be left in place until the upstream area is permanently stabilized. Until
then, the silt fence must be inspected and maintained.

= Holes, depressions, or other ground disturbance caused by the removal of the silt fences
should be backfilled and repaired.

References

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in -
Coastal Waters, Work Group-Working Paper, USEPA, April 1992.

Sedimentation and Erosion Control Practices, and Inventory of Current Practices (Draft),
UESPA, 1990.

Southeastern Wisconsin Regional Planning Commission (SWRPC). Costs of Urban Nonpoint
Source Water Pollution Control Measures. Technical Report No. 31. Southeastern Wisconsin
Regional Planning Commission, Waukesha, WI. 1991

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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§_E;1 Silt Fence

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

U.S. Environmental Protection Agency (USEPA). Stormwater Management for Industrial
Activities: Developing Pollution Prevention Plans and Best Management Practices. U.S.
Environmental Protection Agency, Office of Water, Washington, DC, 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Silt Fence
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Silt Fence
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n Inlet Protection SE-10

Storm Dra

Objectives
EC  Erosion Control
SE  Sedment Confrol ]

TR Tracking Control
WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Wasle Management and
Materials Pollution Control

Legend:
%] Primary Objective
X secondary Objective
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Targeted Constituents

Description and Purpose Sediment

Storm drain inlet protection consists of a sediment filter or an Nulrients
impounding area around or upstream of a storm drain, drop

; o, ; Trash
inlet, or curb inlet. Storm drain inlet protection measures Metals
temporarily pond runoff before it enters the storm drain, Becter
allowing sediment to settle. Some filter configurations also aclena
remove sediment by filtering, but usually the ponding action o and Grease
results in the greatest sediment reduction. Organics
Suitable Applications .
.. .. . Potent t ti
Every storm drain inlet receiving sediment-laden runoff should ential Alternatives
be protected. SE-1 Silt Fence
Limitations SE-5 Fiber Rolls
m Drainage area should not exceed 1 acre. SE-6 Gravel Bag Berm
SE-8 Sandbag Barrier
m Straw bales, while potentially effective, have not produced SEQ Straw Bale Barrier

in practice satisfactory results, primarily due to improper
installation.

= Requires an adequate area for water to pond without
encroaching into portions of the roadway subject to traffic.

= Inlet protection usually requires other methods of
temporary protection to prevent sediment-laden
stormwater and non-stormwater discharges from entering the
storm drain system.

m Sediment removal may be difficult in high flow conditions or if
runoff is heavily sediment laden. If high flow conditions are

January 2003 Califarnia Stormwater BMP Handbook 1 of 9
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SE-10 Storm Drain Inlet Protection

expected, use other onsite sediment trapping techniques in conjunction with inlet
protection.

» Frequent maintenance is required.

» For drainage areas larger than 1 acre, runoff should be routed to a sediment-trapping device
designed for larger flows. See BMPs SE-2, Sediment Basin, and SE-3, Sediment Traps.

»  Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected, and overflow capability is needed.

Implementation
General

Large amounts of sediment may enter the storm drain system when storm drains are installed
before the upslope drainage area is stabilized, or where construction is adjacent to an existing
storm drain. In cases of extreme sediment loading, the storm drain itself may clog and lose a
major portion of its capacity. To avoid these problems, itis necessary to prevent sediment from
entering the system at the inlets.

Inlet control measures presented in this handbook should not be used for inlets draining more
than one acre. Runoff from larger disturbed areas should be first routed through SE-2,
Sediment Basin or SE-3, Sediment Trap. Different types of inlet protection are appropriate for -
different applications depending on site conditions and the type of inlet. Inlet protection
methods not presented in this handbook should be approved by the local stormwater
management agency.

' Design and Layout
Identify existing and planned storm drain inlets that have the potential to receive sediment-
laden surface runoff. Determine if storm drain inlet protection is needed and which method to
use.

» Limitupstream drainage area to 1 acre maximum. For larger drainage areas, use SE-2,
Sediment Basin, or SE-3, Sediment Trap, upstream of the inlet protection device.

»  The key to successful and safe use of storm drain inlet protection devices is to know where
runoff will pond or be diverted.

- Determine the acceptable location and extent of ponding in the vicinity of the drain inlet.
The acceptable location and extent of ponding will influence the type and design of the
storm drain inlet protection device.

- Determine the extent of potential runoff diversion caused by the storm drain inlet
protection device. Runoff ponded by inlet protection devices may flow around the device
and towards the next downstream inlet. In some cases, this is acceptable; in other cases,
serious erosion or downstream property damage can be caused by these diversions. The
possibility of runoff diversions will influence whether or not storm drain inlet protection
is suitable; and, if suitable, the type and design of the device.

» The location and extent of ponding, and the extent of diversion, can usually be controlled
through appropriate placement of the inlet protection device. In some cases, moving the

20f9 California Stormwater BMP Handbook January 2003
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Storm Drain Inlet Protection SE-10

inlet protection device a short distance upstream of the actual inlet can provide more
efficient sediment control, limit ponding to desired areas, and prevent or control diversions.

Four types of inlet protection are presented below. However, itis recognized that other
effective methods and proprietary devices exist and may be selected.

- Filter Fabric Fence: Appropriate for drainage basins with less than a 5% slope, sheet
flows, and flows under 0.5 cfs.

- Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap
sediment (SE-3).

- Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped,
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs,
and where overtopping is required to prevent flooding,

- Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs.

Select the appropriate type of inlet protection and design as referred to or as described in
this fact sheet. '

Provide area around the inlet for water to pond without flooding structures and property. .

Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden
water.

Excavate sediment sumps (where needed) 1 to 2 ft with 2:1 side slopes around the inlet.

Imstallation

DI Protection Type 1 - Filter Fabric Fence - The filter fabric fence (Type 1) protection
is shown in the attached figure. Similar to constructing a silt fence; see BMP SE-1, Silt
Fence. Do not place filter fabric underneath the inlet grate since the collected sediment may
fall into the drain inlet when the fabric is removed or replaced.

1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence
inlet protection device.

2. Place 2in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the
trench. The stakes must be atleast 48 in.

3. Lay fabric along bottom of trench, up side of trench, and then up stakes. See SE-1, Silt
Fence, for details. The maximum silt fence height around the inletis 24 in.

4. Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden
stakes. Use heavy-duty wire staples at least 1 in. in length.

5. Backfill the trench with gravel or compacted earth all the way around.

DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The excavated drop
inlet sediment trap (Type 2) is shown in the attached figures. Install filter fabric fence in
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SE-10

§torm Drain Inlet Protection

accordance with DI Protection Type 1. Size excavated trap to provide a minimum storage
capacity calculated at the rate 67 yds/acre of drainage area.

s DI Protection Type 3 - Gravel bag - The gravel bag barrier (Type 3) is shown in the
figures. Flow from a severe storm should not overtop the curb. In areas of high clay and
silts, use filter fabric and gravel as additional filter media. Construct gravel bagsin
accordance with SE-6, Gravel Bag Berm. Gravel bags should be used due to their high
permeability.

1.

5.

Use sand bag made of geotextile fabric (not burlap) and fill with 0.75in. rock or 0.25 in.
pea gravel.

Construct on gently sloping street.
Leave room upstream of barrier for water to pond and sediment to settle.

Place several layers of sand bags — overlapping the bags and packing them tightly
together.

Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm
(e.g., 10 year storm) should not overtop the curb.

s DI Protection Type 4 — Block and Grﬁvel Filter - The block and gravel filter (Type 4)
is shown in the figures. Block and gravel filters are suitable for curb inlets commonly used in
residential, commercial, and industrial construction.

1.

4.

Costs

Place hardware cloth or comf)arable wire mesh with 0.5 in. openings over the drop inlet
so that the wire extends a minimum of 1 ft beyond each side of the inlet structure. If
more than one strip is necessary, overlap the strips. Place filter fabric over the wire
mesh.

Place concrete blocks lengthwise on their sides in a single row around the perimeter of
the inlet, so that the open ends face outward, not upward. The ends of adjacent blocks
should abut. The height of the barrier can be varied, depending on design needs, by
stacking combinations of blocks that are 4 in, 8 in., and 12 in. wide. The row of blocks
should be at least 12 in. but no greater than 24 in. high.

Place wire mesh over the outside vertical face (open end) of the concrete blocks to
prevent stone from being washed through the blocks. Use hardware cloth or comparable
wire mesh with 0.5in. opening.

Pile washed stone against the wire mesh to the top of the blocks. Use 0.75 to 3 in.

m  Average annual cost for installation and maintenance (one year useful life) is $200 per inlet.

Inspection and Maintenance

m Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.
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SE-10 Storm Drain Inlet Protection

Silt Fence per SE-O1
Geotextile Blanket

>
Drain inlet )
— -]
SECTION A—A
l 6" Min
\ overlap at ends
>[<—~x = x X of silt fence.
X X
- A
< | | —Geotextile Blanket
X
Sheet flow
{_eosgrethcn ~+—Silt Fence per SE-01
X
< ¢ > ¥ |
&’@ U
& PLAN 0,
5% =
%
DI PROTECTION TYPE 1
NQOT TO SCALE
NOTES:

1. For use in areas where grading has been completed and final soil stabilization

and seeding are pending.
2. Not applicable in paved areas.
3. Not applicable with concentrated flows.
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Storm Drain Inlet Protection SE-10

Stabilize area and
grade uniformly
around perimeter

K Geotextile X
/ ) Blanket ~=—Silt fence Per SE-01
X
\K 1:1 slope
13 Mi ]
ln » .
A 12”7 Min
Drain inlet L24.. Max
Note: R
Remove sediment 4'
before reaching | =
one—third full.
Section A—A

Concentrated — e Rock filter(use if flow
flow is concentrated)
A — ——

“/—Edge of

3
1

om—mm—m——————— al? 4 sediment trap
I
|

| | —Drain inlet

A

|
I
|
|
|
i
|
|
|
Sheet flow :
2eer
I
|
I
|
I
|
I

|
|
|
|
|
~da Geotextile
? T R Blanket
|
R 11| =St fence Per SE-O1
| I
> X L - A X
S I_L—x % ull
&
O (Ug)
K Plan @,
~
d
DI PROTECTION TYPE 2
NOT TO SCALE
Notes

1. For use in cleared and grubbed and in graded areas.

2. Shape basin so that longest inflow area faces longest length of trap.

3. For concentrated flows, shape basin in 2:1 ratio with length oriented
towards direction of flow.
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SE-10 Storm Drain Inlet Protection

/Edge of| Pavement

—a—— Flow

Spillway, 1—bag high Sandbags

2—bags high
TYPICAL PROTECTION FOR INLET ON SUMP

Edge of Pavement .
/ [Inlet

—-t— Flow

|
]

Spillway, 1—bag high Sandbags

2—bags high

TYPICAL PROTECTION FOR INLET ON GRADE

NOTES:

1. Intended for short—term use.

2. Use to inhibit non—storm water flow.

3. Allow for proper maintenance and cleanup.

4. Bags must be removed after adjacent operation is completed

5. Not applicable in areas with high silts and clays without filter fabric.

DI PROTECTION TYPE 3
NOT TO SCALE
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Storm Drain Inlet Protection SE-10

Filter Fabric Fences. If the fabric becomes clogged, torn, or degrades, it should be replaced.
Make sure the stakes are securely driven in the ground and are in good shape (i.e., not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged
stakes.

Gravel Filters. If the gravel becomes clogged with sediment, it must be carefully removed
from the inlet and either deaned or replaced. Since cleaning gravel at a construction site
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone
around theinlet. Inspectbags for holes, gashes, and snags, and replace bags as needed.
Check gravel bags for proper arrangement and displacement.

Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site ore disposed at an appropriate location.

Remove storm drain inlet protection once the drainage area is stabilized.

- Clean and regrade area around the inlet and clean the inside of the storm drain inlet as it
must be free of sediment and debris at the time of final inspection.

References '
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.
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§!:_abilized (}pnstruction Entrance/Exit TC-1

Objectives

EC  Erosion Conlrol
\W SE  Sedment Control
' TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
Matenials Pollution Control

Legend:
M pri mary Objective

HE&H

WM

Secondary Objective

Targeted Constituents

Description and Purpose

L _ ) . Sediment o}
A stabilized construction access is defined by a point of Nulrients
entrance/exit to a construction site that is stabilized to reduce Trash
the tracking of mud and dirt onto public roads by construction S
vehicles. Metals

Bacteria

Suitable Applications Oil and Grease
Use at construction sites: Organics

s Where dirt or mud can be tracked onto public roads. -
Potential Alternatives

»  Adjacent to water bodies.

None

s Where poor soils are encountered.
s Where dust is a problem during dry weather conditions.
Limitations
» Entrances and exits require periodic top dressing with

additional stones.
s This BMP should be used in conjunction with street

sweeping on adjacent public right of way.
» Entrances and exits should be constructed on level ground

only.
» Stabilized construction entrances are rather expensive to

construct and when a wash rack is included, a sediment trap of

some kind must also be provided to collect wash water runoff.
January 2003 Calir'-:-rniaStorrnwater BMP Handbook 1 of 6
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Stabilized Construction Entrance/Exit TC-1

- -

Implementation

General

A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public right of way,
street, alley, sidewalk, or parking area. The purpose of a stabilized construction entrance is to
reduce or eliminate the tracking of sediment onto public rights of way or streets. Reducing

tracking of sediments and other pollutants onto paved roads helps prevent deposition of
sediments into local storm drains and production of airborne dust.

Where traffic will be entering or leaving the construction site, a stabilized construction entrance
should be used. NPDES permits require that appropriate measures be implemented to prevent
tracking of sediments onto paved roadways, where a significant source of sediments is derived
from mud and dirt carried out from unpaved roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from
equipment leaving a construction site. The entrance should be built on level ground.
Advantages of the Stabilized Construction Entrance/Exit is that it does remove some sediment
from equipment and serves to channel construction traffic in and out of the site at specified
locations. Efficiency is greatly increased when a washing rack is included as part of a stabilized
construction entrance/exit.

Design and Layout _
s Construct on level ground where possible.

= Select 3 to 6 in. diameter stones.
s Use minimum depth of stones of 12 in. or as recommended by soils engineer.
s Construct length of 50 ft minimum, and 30 ft minimum width.

= Rumble racks constructed of steel panels with ridges and installed in the stabilized
entrance/exit will help remove additional sediment and to keep adjacent streets clean.

m Provide ample turning radii as part of the entrance.
» Limit the points of entrance /exit to the construction site.
s Limit speed of vehicles to control dust.

m Properly grade each construction entrance/exit to prevent runoff from leaving the
construction site.

= Route runoff from stabilized entrances/exits through a sediment trapping device before
discharge.

= Design stabilized entrance /exit to support heaviest vehicles and equipment that will use it.

»  Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on
longevity, required performance, and site conditions. Do not use asphalt concrete (AC)
grindings for stabilized construction access/roadway.

20f6 California Stormwater BMP Handbook January 2003
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Stabilized Construction Entrance/Exit TC-1

» If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth,
or place aggregate to a depth recommended by a geotechnical engineer. A crushed aggregate
greater than 3 in. but smaller than 6 in. should be used.

s Designate combination or single purpose entrances and exits to the construction site.

= Require that all employees, subcontractors, and suppliers utilize the stabilized construction
access.

» Implement SE-7, Street Sweeping and Vacuuming, as needed.

= Al exit locations intended to be used for more than a two-week period should have stabilized
construction entrance/exit BMPs.

Inspection and Maintenance

= Inspect and verify that activity—-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMPs are under way, inspect
weekly during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Inspectlocal roads adjacent to the site daily. Sweep or vacuum to remove visible
accumulated sediment. '

= Remove aggregate, separate and dispose of sediment if construction entrance/exit is clogged
with sediment.

»  Keep all temporary roadway ditfhes clear.

»  Check for damage and repair as needed.

»  Replace gravel material when surface voids are visible.

= Remove all sediment deposited on paved roadways within 24 hours.
= Remove gravel and filter fabric at completion of construction

Costs

Average annual cost for installation and maintenance may vary from $1,200 to $4,800 each,
averaging $2,400 per entrance. Costs will increase with addition of washing rack, and sediment
trap. With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance.

References

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
USEPA Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group Working Paper, USEPA, April 1992.
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Stabilized Construction Entrance/Exit TC-1

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Department of Ecology, February 1992.

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991.

Guidance Specifying Management Measures for Nonpoint Pollution in Coastal Waters, EPA
840-B-9-002, USEPA, Office of Water, Washington, DC, 1993.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Stabilized Construction Entrance/Exit TC-1
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Stabilized Construction Entrance/Exit TC-1
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Paving and Grinding Operations NS-3

Objectives

EC  Erosion Conlrol

SE  Sedment Control

TR Tracking Control

WE Wind Erosion Control

NS Non-Stormwater ol

Management Control

Waste Management and
w Materials Pollution Confrol

Legend:
%] Primary Objective
Secondary Objective

Description and Purpose

Prevent or reduce the discharge of pollutants from paving
operations, using measures to prevent runon and runoff
pollution, properly disposing of wastes, and training employees
and subcontractors.

Suitable Applications

These procedures are implemented where paving, surfacing,
resurfacing, or sawcutting, may pollute stormwater runoff or
discharge to the storm drain system or watercourses.

Limitations

Finer solids are not effectively removed by filtration
systems.

Paving opportunities may be limited during wet weather.

Implementation
General

Avoid paving during the wet season when feasible.

Reschedule paving and grinding activities if rain is in the
forecast.

Train employees and sub-contractors in pollution
prevention and reduction.

Store materials away from drainage courses to prevent
stormwater runon (see WM-1, Material Delivery and Storage).

Targeted Constituents

Sediment 1
Nutrients

Trash

Metals

Bacteria

Oil and Grease |
Organics

Potential Alternatives

None
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NS-3 Paving and Grinding Operations

Protect drainage courses, particularly in areas with a grade, by employing BMPs to divert
runoff or to trap and filter sediment.

If paving involves an onsite mixing plant, follow the stormwater permitting requirements for
industrial activities.

Stockpile material removed from roadways away from drain inlets, drainage ditches, and
watercourses, These materials should be stored consistent with WM-3, Stockpile
Management.

Disposal of PCC and AC waste should be in conformance with WM-8, Concrete Waste
Management.

Saw Cutting, Grinding, and Pavement Removal

Shovel or vacuum saw-cut slurry and remove from site. Cover or barricade storm drains
during saw cutting to contain shary.

When paving involves AC, the following steps should be implemented to prevent the
discharge of grinding residue, uncompacted or loose AC, tack coats, equipment cleaners, or
unrelated paving materials:

- AC grindings, pieces, or chunks used in embankments or shoulder backing must not be
allowed to enter any storm drains or watercourses. Install silt fence until structure is
stabilized or permanent controls are in place. Examples of temporary perimeter controls
can be found in EC-9, Earth Dikes and Drainage Swales; SE-1, Silt Fence; or SE-5, Fiber
Rolls.

- Collect and remove all broken asphalt and recycle when practical. Old or spilled asphalt
must be recycled or disposed.

- Any AC chunks and pieces used in embankments must be placed above the water table
and covered by atleast 1 ft of material.

Do not allow saw-cut slurry to enter storm drains or watercourses. Residue from grinding
operations should be picked up by means of a vacuum attachment to the grinding machine,
should not be allowed to flow across the pavement, and should not be left on the surface of
the pavement. See also WM-8, Concrete Waste Management, and WM-10, Liquid Waste
Management.

Dig out activities should not be conducted in the rain.

Collect dig out material by mechanical or manual methods. This material may be recycled
for use as shoulder backing or base material.

If dig out material cannot be recycled, transport the material back to an approved storage
site.

Asphaltic Concrete Paving

If paving involves asphaltic cement concrete, follow these steps:
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Paving and Grinding Operations NS-3

- Do not allow sand or gravel placed over new asphalt to wash into storm drains, streets,
or creeks. Vacuum or sweep loose sand and gravel and properly dispose of this waste by
referring to WM-5, Solid Waste Management.

- Old asphalt must be disposed of properly. Collect and remove all broken asphalt from
the site and recycle whenever possible. '

Portland Cement Concrete Paving

= Do not wash sweepings from exposed aggregate concrete into a storm drain system. Collect
and return to aggregate base stockpile or dispose of properly.

s Allow aggregate rinse to settle. Then, either allow rinse water to dry in a temporary pit as
described in WM-8, Concrete Waste Management, or pump the water to the sanitary sewer
if allowed by the local wastewater authority.

Sealing Operations

» During chip seal application and sweeping operations, petroleum or petroleum covered
aggregate must not be allowed to enter any storm drain or water courses. Apply temporary
perimeter controls until structure is stabilized.

= Drainage inlet structures and manholes should be covered with filter fabric during
application of seal coat, tack coat, slurty seal, and fog seal.

= Seal coat, tack coat, slurry seal, or fog seal should not be applied if rainfall is predicted to
occur during the application or curing period.

Paving Equipment

» Leaks and spills from paving equipment can contain toxic levels of heavy metals and oil and
grease. Place drip pans or absorbent materials under paving equipment when not in use.
Clean up spills with absorbent materials rather than burying. See NS-10, Vehicle and
Equipment Maintenance, WM-4, Spill Prevention and Control, and WM-10, Liquid Waste
Management.

= Substances used to coat asphalt transport trucks, and asphalt spreading equipment should
not contain soap and should be non-foaming and non-toxic.

= Use only non-toxic substances to coat asphalt transport trucks and asphalt spreading
equipment.

= Paving equipment parked onsite should be parked over plastic to prevent soil
contamination.

» Clean asphalt coated equipment offsite whenever possible. When cleaning dry, hardened
asphalt from equipment, manage hardened asphalt debris as described in WM-5, Solid
Waste Management. Any cleaning onsite should follow NS-8, Vehicle and Equipment
Cleaning,.
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NS-3 Paving and Grinding Operations

Thermoplastic Striping .
s Thermoplastic striper and pre-heater equipment shutoff valves should be inspected to

ensure that they are working properly to prevent leaking thermoplastic from entering drain
inlets, the stormwater drainage system, or watercourses.

s Pre-heaters should be filled carefully to prevent splashing or spilling of hot thermoplastic.
Leave six inches of space at the top of the pre-heater container when filling thermoplastic to
allow room for material to move when the vehicle is deadheaded.

» Do not pre-heat, transfer, or load thermoplastic near drain inlets or watercourses.

m  Clean truck beds daily of loose debris and melted thermoplastic. When possible, recycle
thermoplastic material.

Raised/Recessed Pavement Marker Application and Removal

s Do not transfer or load bituminous material near drain inlets, the stormwater drainage
system, or watercourses.

»  Melting tanks should be loaded with care and not filled to beyond six inches from the top to
leave room for splashing when vehicle is deadheaded.

= WHhen servicing or filling melting tanks, ensure all pressure is released before removing lids
to avoid spills.

»  Onlarge-scale projects, use mechanical or manual methods to collect excess bituminous
material from the roadway after removal of markers.

Costs
m All of the above are low cost measures.

Inspection and Maintenance

» Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

s Keep ample supplies of drip pans or absorbent materials onsite.
s Inspect and maintain machinery regularly to minimize leaks and drips.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Hot Mix Asphalt-Paving Handbook AC 150/5370-14, Appendix I, U.S. Army Corps of‘ Engineers,
July 1991.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Vehicle and Equipment Cleaning NS-8

VEHICLE
WASH

Description and Purpose

Vehicle and equipment cleaning procedures and practices
eliminate or reduce the discharge of pollutants to stormwater
from vehicle and equipment cleaning operations. Procedures
and practices include but are not limited to: using offsite
facilities; washing in designated, contained areas only;
eliminating discharges to the storm drain by infiltrating the
wash water; and training employees and subcontractors in
proper cleaning procedures.

Suitable Applications

These procedures are suitable on all construction sites where
vehicle and equipment cleaning is performed.

Limitations
Even phosphate-free, biodegradable soaps have been shown to
be toxic to fish before the soap degrades. Sending

vehicles/equipment offsite should be done in conjunction with
TR-1, Stabilized Construction Entrance/Exit.

Implementation

Other options to washing equipment onsite include contracting
with either an offsite or mobile commercial washing business.
These businesses may be better equipped to handle and dispose
of the wash waters properly. Performing this work offsite can
also be economical by eliminating the need for a separate washing
operation onsite.

If washing operations are to take place onsite, then:

Objectives

EC  Erosion Control

SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control
Non-Stormwater

NS Management Control M

WM Waste Management and
Materials Pollution Control

Legend:

M pri mary Objective

Secondary Objective

Targeted Constituents

Sediment
. Nutrients

Trash

0]
4]

Metals
Bacteria

Qil and Grease
Organics

4|
]

Potential Alternatives

None
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NS-8 Vehicle and Equipment Cleaning

» Use phosphate-free, biodegradable soaps.
» Educate employees and subcontractors on pollution prevention measures.

» Do not permit steam cleaning onsite. Steam cleaning can generate significant pollutant
concentrates.

s Cleaning of vehicles and equipment with soap, solvents or steam should not occur on the
project site unless resulting wastes are fully contained and disposed of. Resulting wastes
should not be discharged or buried, and must be captured and recycled or disposed
according to the requirements of WM-10, Liquid Waste Management or WM-6, Hazardous
Waste Management, depending on the waste characteristics. Minimize use of solvents. Use
of diesel for vehicle and equipment cleaning is prohibited.

»  All vehicles and equipment that regularly enter and leave the construction site must be
cleaned offsite.

= When vehicle and equipment washing and cleaning must occur onsite, and the operation
cannot be located within a structure or building equipped with appropriate disposal
facilities, the outside cleaning area should have the following characteristics:

- Located away from storm drain inlets, drainage facilities, or watercourses -

- Paved with concrete or asphalt and bermed to contain wash waters and to prevent runon
and runoff

- Configured with a sump to allow collection and disposal of wash water
- No discharge of wash waters to storm drains or watercourses
- Used only when necessary

s When cleaning vehicles and equipment with water:

- Use as little water as possible. High-pressure sprayers may use less water than a hose
and should be considered

- Use positive shutoff valve to minimize water usage

- Facility wash racks should discharge to a sanitary sewer, recycle system or other
approved discharge system and must not discharge to the storm drainage system,
watercourses, or to groundwater

Costs

Cleaning vehicles and equipment at an offsite facility may reduce overall costs for vehicle and
equipment cleaning by eliminating the need to provide similar services onsite. When onsite
cleaning is needed, the cost to establish appropriate facilities is relatively low on larger, long-
duration projects, and moderate to high on small, short-duration projects.
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Vehicle and Equipment Cleaning NS-8

Inspection and Maintenance

Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
oceur.

Inspection and maintenance is minimal, although some berm repair may be necessary.

Monitor employees and subcontractors throughout the duration of the construction project
to ensure appropriate practices are being implemented.

Inspect sump regularly and remove liquids and sediment as needed.

Prohibit employees and subcontractors from washing personal vehicles and equipment on
the construction site.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000. -

Swisher, R.D. Surfactant Biodegradation, Marcel Decker Corporation, 1987.
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Vehicle and Equipment Fueling NS-9

Objectives

EC  Erosion Control

SE  Sedment Control

TR Tracking Control

WE  Wind Erosion Control

Non-Stormwater
NS Management Control o

WM Waste Management and
Materials Pollution Control

Legend:

™ Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpose Sodon]
Vehicle equipment fueling procedures and practices are Nulrients
designed to prevent fuel spills and leaks, and reduce or Trash
eliminate contamination of stormwater. This can be ras

accomplished by using offsite facilities, fueling in designated Metal s

areas only, enclosing or covering stored fuel, implementing spill Bacteria

controls, and training employees and subcontractors in proper Ol and Grease 1}
fueling procedures. Organics

Suitable Applications

These procedures are suitable on all construction sites where
vehicle and equipment fueling takes place. None

Potential Alternatives

Limitations

Onsite vehicle and equipment fueling should only be used
where it is impractical to send vehicles and equipment offsite
for fueling. Sending vehicles and equipment offsite should be
done in conjunction with TR-1, Stabilized Construction
Entrance/ Exit.

Implementation

s Use offsite fueling stations as much as possible. These
businesses are better equipped to handle fuel and spills
properly. Performing this work offsite can also be
economical by eliminating the need for a separate fueling
area at a site.

» Discourage “topping-off” of fuel tanks.

Jarwary 2003 California Stormwater BMP Handbook 1of 2
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NS-9 Vehicle and Equipment Fueling

= Absorbent spill cleanup materials and spill kits should be available in fueling areas and on
fueling trucks, and should be disposed of properly after use.

= Drip pans or absorbent pads should be used during vehicle and equipment fueling, unless
the fueling is performed over an impermeable surface in a dedicated fueling area.

» Use absorbent materials on small spills. Do not hose down or bury the spill. Remove the
adsorbent materials promptly and dispose of properly.

»  Avoid mobile fueling of mobile construction equipment around the site; rather, transport the
equipment to designated fueling areas. With the exception of tracked equipment such as
bulldozers and large excavators, most vehicles should be able to travel to a designated area
with little lost time.

» Train employees and subcontractors in proper fueling and ceanup procedures.

= When fueling must take place onsite, designate an area away from drainage courses to be
used. Fueling areas should be identified in the SWPPP.

= Dedicated fueling areas should be protected from stormwater runon and runoff, and should
be located at least 50 ft away from downstream drainage facilities and watercourses. Fueling
must be performed on level-grade areas. -

» Protect fueling areas with berms and dikes to prevent runon, runoff, and to contain spills.

» Nozzles used in vehicle and equipment fueling should be equipped with an automatic shutoff
to control drips. Fueling operations should not be left unattended.

» Use vapor recovery nozzles to help control drips as well as air pollution where required by
Air Quality Management Districts (AQMD).

» Federal, state, and local requirements should be observed for any stationary above ground
storage tanks.

Costs

= All of the above measures are low cost except for the capital costs of above ground tanks that
meet all local environmental, zoning, and fire codes.

Inspection and Maintenance

= Vehicles and equipment should be inspected each day of use for leaks. Leaks should be
repaired immediately or problem vehicles or equipment should be removed from the project
site.

»  Keep ample supplies of spill deanup materials onsite.

» Immediately clean up spills and properly dispose of contaminated soil and cleanup
materials.

20f3 California Stormwater BMP Handbook Jarnary 2003
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Vehicle and Equipment Fueling NS-9

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Vehicle & Equipment Maintenance NS-10

Objectives

EC  Erosion Control

SE  Sedment Control

TR Tracking Control

WE  Wind Erosion Control

Non-Stormwater
NS Management Control i

Waste Management and
Materials Pollution Control

Legend:

WM

| Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpose

Prevent or reduce the contamination of stormwater resulting zz?:i;n:s &
from vehicle and equipment maintenance by running a “dry Trash &
and clean site”. The best option would be to perform ras

maintenance activities at an offsite facility. If this option is not Meals

available then work should be performed in designated areas Bacteria

only, while providing cover for materials stored outside, Ol and Grease c}
checking for leaks and spills, and containing and cleaning up Organics ]

spillsimmediately. Employees and subcontractors must be
trained in proper procedures.

Potential Alternatives
Suitable Applications None

These procedures are suitable on all construction projects
where an onsite yard area is necessary for storage and
maintenance of heavy equipment and vehicles.

Limitations

Onsite vehicle and equipment maintenance should only be used
where it is impractical to send vehicles and equipment offsite
for maintenance and repair. Sending vehicles/equipment
offsite should be done in conjunction with TR-1, Stabilized
Construction Entrance /Exit.

Outdoor vehicle or equipment maintenance is a potentially

significant source of stormwater pollution. Activities that can e
contaminate stormwater include engine repair and service,

changing or replacement of fluids, and outdoor equipment storage

and parking (engine fluid leaks). For further information on

vehicle or equipment servicing, see NS-8, Vehicle and Equipment
Cleaning, and NS-9, Vehicle and Equipment Fueling.

Janwuary 2003 California Stormwater BMP Handbook 10of4d
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NS-10 Vehicle & Equipment Maintenance

Implementation

» Use offsite repair shops as much as possible. These businesses are better equipped to handle
vehicle fluids and spills properly. Performing this work offsite can also be economical by
eliminating the need for a separate maintenance area.

= If maintenance must occur onsite, use designated areas, located away from drainage courses.
Dedicated maintenance areas should be protected from stormwater runon and runoff, and
should be located at least 50 ft from downstream drainage facilities and watercourses.

s Drip pans or absorbent pads should be used during vehicle and equipment maintenance
work that involves fluids, unless the maintenance work is performed over an impermeable
surface in a dedicated maintenance area.

» Place a stockpile of spill cleanup materials where it will be readily accessible.

s All fueling trucks and fueling areas are required to have spill kits and/or use other spill
protection devices.

m  Use adsorbent materials on small spills. Remove the absorbent materials promptly and
dispose of properly.

» Inspect onsite vehicles and equipment daily at startup for leaks, and repair immediately.
m  Keep vehicles and equipment clean; do not allow excessive build-up of oil and grease.

m Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze, cleaning
solutions, automotive batteries, hydraulic and transmission fluids. Provide secondary
containment and covers for these materials if stored onsite.

m Train employees and subcontractors in proper maintenance and spill cleanup procedures.
= Drip pans or plastic sheeting should be placed under all vehicles and equipment placed on -
docks, barges, or other structures over water bodies when the vehicle or equipment is

planned to be idle for more than 1 hour.

m Forlong-term projects, consider using portable tents or covers over maintenance areas if
maintenance cannot be performed offsite.

s Consider use of new, alternative greases and lubricants, such as adhesive greases, for chassis
lubrication and fifth-wheel lubrication.

m  Properly dispose of used oils, fluids, lubricants, and spill cleanup materials.

= Do not place used oil in a dumpster or pour into a storm drain or watercourse.
m  Properly dispose of or recycle used batteries.

= Do not bury used tires.

m  Repair leaks of fluids and oil immediately.
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Vehicle & Equipment Maintenance NS-10

Listed below is further information if you must perform vehicle or equipment maintenance
onsite.

Safer Alternative Products

m Consider products that are less toxic or hazardous than regular products. These products
are often sold under an “environmentally friendly” label.

»  Consider use of grease subsh'tuteé for lubrication of truck fifth-wheels. Follow
manufacturers label for details on specific uses.

m  Consider use of plastic friction plates on truck fifth-wheels in lieu of grease. Follow
manufacturers label for details on specific uses.

Waste Reduction

Parts are often cleaned using solvents such as trichloroethylene, trichloroethane, or methylene
chloride. Many of these cleaners are listed in California Toxic Rule as priority pollutants. These
materials are harmful and must not contaminate stormwater. They must be disposed of as a
hazardous waste. Reducing the number of solvents makes recycling easier and reduces
hazardous waste management costs. Often, one solvent can perform a job as well as two
different solvents. Also, if possible, eliminate or reduce the amount of hazardous materials and
waste by substituting non-hazardous or less hazardous materials. For example, replace
chlorinated organic solvents with non-chlorinated solvents. Non-chlorinated solvents like
kerosene or mineral spirits are less toxic and less expensive to dispose of properly. Check the
list of active ingredients to see whether it contains chlorinated solvents. The “chlor” term
indicates that the solvent is chlorinated. Also, try substituting a wire brush for solvents to clean
parts.

Recycling and Disposal

Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous
wastes separate, do not mix used oil solvents, and keep chlorinated solvents (like,-
trichloroethane) separate from non-chlorinated solvents (like kerosene and mineral spirits).
Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip pans
or other open containers lying around. Provide cover and secondary containment until these
materials can be removed from the site.

QOil filters can be recycled. Ask your oil supplier or recycler about recycling oil filters.

Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it
into dumpsters. Allow coatings to dry or harden before disposal into covered dumpsters.

Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries,
even if you think all the acid has drained out. If you drop a battery, treat it asif it is cracked.
Put it into the containment area until you are sure it is not leaking,

Costs

All of the above are low cost measures. Higher costs are incurred to setup and maintain onsite
maintenance areas.
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NS-10 Vehicle & Equipment Maintenance

Inspection and Maintenance

s Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

» Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
oceur.

s Keep ample supplies of spill dleanup materials onsite.
m Maintain waste fluid containers in leak proof condition.

m  Vehicles and equipment should be inspected on each day of use. Leaks should be repaired
immediately or the problem vehicle(s) or equipment should be removed from the project
site.

» Inspect equipment for damaged hoses and leaky gaskets routinely. Repair or replace as
needed.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Illicit Connection/Discharge

Description and Purpose
Procedures and practices designed for construction contractors
to recognize illicit connections or illegally dumped or

discharged materials on a construction site and report
incidents.

Suitable Applications

NS-6

This best management practice (BMP) applies to all
construction projects. Illicit connection/discharge and
reporting is applicable anytime an illicit connection or
discharge is discovered or illegally dumped material is found on

the construction site.

Limitations

[llicit connections and illegal discharges or dumping, for the
purposes of this BMP, refer to discharges and dumping caused
by parties other than the contractor. If pre-existing hazardous
materials or wastes are known to exist onsite, they should be

identified in the SWPPP and handled as set forth in the SWPPP.

Implementation
Planning

s Review the SWPPP. Pre-existing areas of contamination
should be identified and documented in the SWPPP.

m Inspect site before beginning the job for evidence of illicit
connections, illegal dumping or discharges. Document any
pre-existing conditions and notify the owner.

Objectives

EC  Erosion Control

SE  Sedment Conlrol

TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater ol

wM

Management Control

Wasle Management and
Materials Pollution Control

Legend:

4| Primary Objective
Secondary Objective

Targeted Constituents

Sediment

Nutrients

Trash

Metals
Bacleria

Oil and Grease
Organics

RERRANRAA

Potential Alternatives

None
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_NS—6 Illicit Conn_e_ction/ Dig.charg_e_

» Inspect site regularly during project execution for evidence of illicit connections, illegal
dumping or discharges.

m Observe site perimeter for evidence for potential of illicitly discharged or illegally dumped
material, which may enter the job site. '

Identification of Illicit Connections and Illegal Dyimping or Discharges
s General — unlabeled and unidentifiable material should be treated as hazardous.

»  Solids - Look for debris, or rubbish piles. Solid waste dumping often occurs on roadways
with light traffic loads or in areas not easily visible from the traveled way.

s Liquids - signs of illegal liquid dumping or discharge can include:
- Visible signs of staining or unusual colors to the pavement or surrounding adjacent
soils
- Pungent odors coming from the drainage systems

- Discoloration or oily substances in the water or stains and residues detained within
ditches, channels or drain boxes

- Abnormal water flow during the dry weather season

= Urban Areas - Evidence of illicit connections or illegal discharges is typically detected at
storm drain outfall locations or at manholes. Signs of an illicit connection or illegal
discharge can include:
- Abnormal water flow during the dry weather season
- Unusual flows in sub drain systems used for dewatering
- Pungent odors coming from the drainage systems

- Discoloration or oily substances in the water or stains and residues detained within
ditches, channels or drain boxes

- Excessive sediment deposits, particularly adjacent to or near active offsite construction
projects

= Rural Areas - Illicit connections or illegal discharges involving irrigation drainage ditches
are detected by visual inspections. Signs of an illicit discharge can include:
- Abnormal water flow during the non-irrigation season
- Non-standard junction structures
- Broken concrete or other disturbances at or near junction structures
Reporting
Notify the owner of any illicit connections and illegal dumping or discharge incidents at the time

of discovery. For illicit connections or discharges to the storm drain system, notify the local
stormwater management agency. Forillegal dumping, notify the local law enforcement agency.

Cleanup and Removal

The responsibility for cleanup and removal of illicit or illegal dumping or discharges will vary by
location. Contact the local stormwater management agency for further information.
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Illicit Connection/Discharge NS-6

__
Costs

Costs to look for and report illicit connections and illegal discharges and dumping are low. The
best way to avoid costs associated with illicit connections and illegal discharges and dumping is
to keep the project perimeters secure to prevent access to the site, to observe the site for vehicles
that should not be there, and to document any waste or hazardous materials that exist onsite
before taking possession of the site.

Inspection and Maintenance

s Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly

during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

» Inspect the site regularly to check for any illegal dumping or discharge.

= Prohibit employees and subcontractors from disposing of non-job related debris or materials
at the construction site.

m Notify the owner of any illicit connections and illegal dumping or discharge incidents at the
time of discovery.

References _

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Material Delivery and Storage

WM-1

Description and Purpose

Prevent, reduce, or eliminate the discharge of pollutants from
material delivery and storage to the stormwater system or .
watercourses by minimizing the storage of hazardous materials
onsite, storing materials in a designated area, installing
secondary containment, conducting regular inspections, and
training employees and subcontractors.

This best management practice covers only material delivery
and storage. For other information on materials, see WM-2,
Material Use, or WM-4, Spill Prevention and Control. For
information on wastes, see the waste management BMPs in this
section.

Suitable Applications

These procedures are suitable for use at all construction sites
with delivery and storage of the following materials:

m  Soil stabilizers and binders

Pesticides and herbicides

m Fertilizers

m  Detergents

m Plaster

s Petroleum products such as fuel, oil, and grease

= Asphalt and concrete components

Objectives

EC  Erosion Control

SE  Sedment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwaler
Management Control

Waste Management and
WM \aterials Poidtion Control 20

Legend:
%] Primary Objective
Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

HE BEEE

Potential Alternatives

None
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WM-1 Material Delivery and Storage

s Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents, and curing
compounds

s Concrete compounds
= Other materials that may be detrimental if released to the environment

Limitations
m Space limitation may preclude indoor storage.

m Storage sheds often must meet building and fire code requirements.

Implementation
The following steps should be taken to minimize risk:

» Temporary storage area should be located away from vehicular traffic.
s Material Safety Data Sheets (MSDS) should be supplied for all materials stored.
» Construction site areas should be designated for material delivery and storage.

s Material delivery and storage areas should be located near the construction entrances, away
from waterways, if possible.

- Avoid transport near drainage paths or waterways.
- Surround with earth berms. See EC-9, Earth Dikes and Drainage Swales.
- Place in an area which will be paved.

» Storage of reactive, ignitable, or flammable liquids must comply with the fire codes of your
area. Contact the local Fire Marshal to review site materials, quantities, and proposed

storage area to determine specific requirements. See the Flammable and Combustible
Liquid Code, NFPA30.

= An up to date inventory of materials delivered and stored onsite should be kept.
s Hazardous materials storage onsite should be minimized.
s Hazardous materials should be handled as infrequently as possible.

s During the rainy season, consider storing materials in a covered area. Store materials in
secondary containments such as earthen dike, horse trough, or even a children's wading pool
for non-reactive materials such as detergents, oil, grease, and paints. Small amounts of
material may be secondarily contained in “bus boy” trays or concrete mixing trays.

= Do not store chemicals, drums, or bagged materials directly on the ground. Place these
items on a pallet and, when possible, in secondary containment.
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Material Delivery and Storage WM-1

If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater
on the lids to reduce corrosion. Domed plastic covers are inexpensive and snap to the top of
drums, preventing water from collecting.

Chemicals should be kept in their original labeled containers.

Employees and subcontractors should be trained on the proper material delivery and storage
practices.

Employees trained in emergency spill cleanup procedures must be present when dangerous
materials or liquid chemicals are unloaded.

If significant residual materials remain on the ground after construction is complete,
properly remove materials and any contaminated soil. See WM-7, Contaminated Soil

Management. If the areais to be paved, pave as soon as materials are removed to stabilize
the soil.

Material Storage Areas and Practices

Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or 302 should
be stored in approved containers and drums and should not be overfilled. Containers and
drums should be placed in temporary containment facilities for storage.

Atemporary containment facility should provide for a spill containment volume able to
contain precipitation from a 25 year storm event, plus the greater of 10% of the aggregate
volume of all containers or 100% of the capacity of the largest container within its boundary,
whichever is greater.

Atemporary containment facility should be impervious to the materials stored therein for a
minimum contact ime of 72 hours.

Atemporary containment facility should be maintained free of accumulated rainwater and
spills. In the event of spills or leaks, accumulated rainwater and spills should be collected
and placed into drums. These liquids should be handled as a hazardous waste unless testing
determines them to be non-hazardous. All collected liquids or non-hazardous liquids should
be sent to an approved disposal site.

Sufficient separation should be provided between stored containers to allow for spill cleanup
and emergency response access.

Incompatible materials, such as chlorine and ammonia, should not be stored in the same
temporary containment facility.

Throughout the rainy season, each temporary containment facility should be covered during
non-working days, prior to, and during rain events.

Materials should be stored in their original containers and the original product labels should
be maintained in place in a legible condition. Damaged or otherwise illegible labels should
be replaced immediately.
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WM-1 Material Delivery and Storage

» Bagged and boxed materials should be stored on pallets and should not be allowed to
accumulate on the ground. To provide protection from wind and rain throughout the rainy
season, bagged and boxed materials should be covered during non-working days and prior to
and during rain events.

s Stockpiles should be protected in accordance with WM-3, Stockpile Management.
» Materials should be stored indoors within existing structures or sheds when available.

»  Proper storage instructions should be posted at all times in an open and conspicuous
location.

= An ample supply of appropriate spill dean up material should be kept near storage areas.
»  Also see WM-6, Hazardous Waste Management, for storing of hazardous materials.

Material Delivery Practices
»  Keep an accurate, up-to-date inventory of material delivered and stored onsite.

»  Arrange for employees trained in emergency spill cleanup procedures to be present when
dangerous materials or liquid chemicals are unloaded.

Spill Cleanup
» Contain and clean up any spill immediately.

»  Properly remove and dispose of any hazardous materials or contaminated soil if significant
residual materials remain on the ground after construction is complete. See WM-7,
Contaminated Soil Management.

m  See WM-4, Spill Prevention and Control, for spills of chemicals and /or hazardous materials.

Cost

»  The largest cost of implementation may be in the construction of a materials storage area
that is covered and provides secondary containment.

Inspection and Maintenance

m Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week mtervals in the non-rainy season to verify
continued BMP implementation.

m  Keep an ample supply of spill cleanup materials near the storage area.

s Keep storage areas clean, well organized, and equipped with ample cleanup supplies as
appropriate for the materials being stored.

s Repair or replace perimeter controls, containment structures, covers, and liners as needed to
maintain proper function.
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Material Delivery and Storage WM-1

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Material Use - WM-2

Objectives

EC  Erosion Control

SE  Sedment Confrol

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
WM\ terials Poliuion Conrol 22

Legend:
(%] Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpose

Prevent or reduce the discharge of pollutants to the storm drain iﬁ?;::s g

system or watercourses from material use by using alternative Trash 1

products, minimizing hazardous material use onsite, and

training employees and subcontractors. Metals o
Bactena

Suitable Applications Oil and Grease |

This BMP is suitable for use at all construction projects. These Organics |

procedures apply when the following materials are used or

prepared onsite: Potential Alternatives
m Pesticides and herbicides None
m Fertilizers

= Detergents

m Plaster

m Petroleum products such as fuel, oil, and grease
s Asphalt and other concrete components

s Other hazardous chemicals such as acids, lime, glues,
adhesives, paints, solvents, and curing compounds

» Concrete compounds

= Other materials that may be detrimental if released to the
environment
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lv_M-z | Material Use

Limitations

Safer alternative building and construction products may not be available or suitable in every
instance.

Implementation
The following steps should be taken to minimize risk:

s Minimize use of hazardous materials onsite.

s Follow manufacturer instructions regarding uses, protective equipment, ventilation,
flammability, and mixing of chemicals.

= Train personnel who use pesticides. The California Department of Pesticide Regulation and

county agricultural commissioners license pesticide dealers, certify pesticide applicators,
and conduct onsite inspections.

= Do not over-apply fertilizers, herbicides, and pesticides. Prepare only the amount needed.
Follow the recommended usage instructions. Over-application is expensive and
environmentally harmful. Unless on steep slopes, till fertilizers into the soil rather than
hydro seeding. Apply surface dressings in several smaller applications, as opposed to one
large application, to allow time for infiltration and to avoid excess material being carried
offsite by runoff. Do not apply these chemicals just before it rains.

» Train employees and subcontractors in proper material use.
»  Supply Material Safety Data Sheets (MSDS) for all materials.

= Dispose of latex paint and paint cans, used brushes, rags, absorbent materials, and drop
cloths, when thoroughly dry and are no longer hazardous, with other construction debris.

= Do not remove the original product label; it contains important safety and disposal
information. Use the entire product before disposing of the container.

» Mix paintindoors or in a containment area. Never clean paintbrushes or rinse paint
containers into a street, gutter, storm drain, or watercourse. Dispose of any paint thinners,
residue, and sludge(s) that cannot be recycled, as hazardous waste.

s For water-based paint, clean brushes to the extent practicable, and rinse to a drain leading to
a sanitary sewer where permitted, or into a concrete washout pit or temporary sediment
trap. For oil-based paints, clean brushes to the extent practicable, and filter and reuse
thinners and solvents.

»  Userecycled and less hazardous products when practical. Recycle residual paints, solvents,
non-treated lumber, and other materials.

s Use materials only where and when needed to complete the construction activity. Use safer
alternative materials as much as possible. Reduce or eliminate use of hazardous materials
onsite when practical.
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Material Use WM-2

= Require contractors to complete the “Report of Chemical Spray Forms” when spraying
herbicides and pesticides.

= Keep an ample supply of spill clean up material near use areas. Train employees in spill
clean up procedures.

= Avoid exposing applied materials to rainfall and runoff unless sufficient time has been
allowed for them to dry.

Costs
All of the above are low cost measures.

Inspection and Maintenance

» Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two—week intervals in the non-rainy season to verify
continued BMP implementation.

s Maintenance of this best management practice is minimal.

»  Spot check employees and subcontractors throughout the job to ensure appropriate practices
are being employed. '

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995. '

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Stockpile Management

WM-3

Description and Purpose

Stockpile Management procedures and practices are designed
to reduce or eliminate air and stormwater pollution from
stockpiles of soil, paving materials such as portland cement
concrete (PCC) rubble, asphalt concrete (AC), asphalt concrete
rubble, aggregate base, aggregate sub base or pre-mixed
aggregate, asphalt minder (so called “cold mix" asphalt), and
pressure treated wood.

Suitable Applications

Implement in all projects that stockpile soil and other
materials.

Limitations
None identified.

Implementation

Protection of stockpiles is a year-round requirement. To
properly manage stockpiles:

»  Locate stockpiles a minimum of 50 ft away from

concentrated flows of stormwater, drainage courses, and
inlets.

= Protect all stockpiles from stormwater runon using a
temporary perimeter sediment barrier such as berms, dikes,
fiber rolls, silt fences, sandbag, gravel bags, or straw bale
barriers.

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Management and
Matenals Pollution Control

Legend:
%] Primary Objective
Secondary Objective

Targeted Constituents

Sediment
Nutrients .
Trash

Metals
Bacteria

Cil and Grease
Organics

EE BEAEA

Potential Alternatives

None
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WM-3 Stockpile Management

= Implement wind erosion control practices as appropriate on all stockpiled material. For
specific information, see WE-1, Wind Erosion Control.

» Manage stockpiles of contaminated soil in accordance with WM-7, Contaminated Soil
Management.

» Place bagged materials on pallets and under cover.

Protection of Non-Active Stockpiles
Non-active stockpiles of the identified materials should be protected further as follows:

Soil stockpiles

»  During the rainy season, soil stockpiles should be covered or protected with soil stabilization
measures and a temporary perimeter sediment barrier at all times.

= During the non-rainy season, soil stockpiles should be covered or protected with a
temporary perimeter sediment barrier prior to the onset of precipitation.

Stockpiles of Portland cement concrete rubble, asphalt concrete, asphalt concrete rubble,
aggregate base, or aggregate sub base

= During the rainy season, the stockpiles should be covered or protected with a temporary
perimeter sediment barrier at all times. '

= During the non-rainy season, the stockpiles should be covered or protected with a temporary
perimeter sediment barrier prior to the onset of precipitation.

Stockpiles of “cold mix”

= During the rainy season, cold mix stockpiles should be placed on and covered with plastic or
comparable material at all times.

»  During the non-rainy season, cold mix stockpiles should be placed on and covered with
plastic or comparable material prior to the onset of precipitation.

Stockpiles/Storage of pressure treated wood with copper, chromium, and arsenic or
ammonical, copper, zinc, and arsenate

= During the rainy season, treated wood should be covered with plastic or comparable
material at all times.

= During the non-rainy season, treated wood should be covered with plastic or comparable
material at all times and cold mix stockpiles should be placed on and covered with plastic or
comparable material prior to the onset of precipitation.

Protection of Active Stockpiles
Active stockpiles of the identified materials should be protected further as follows:

= All stockpiles should be protected with a temporary linear sediment barrier prior to the
onset of precipitation.

= Stockpiles of “cold mix" should be placed on and covered with plastic or comparable
material prior to the onset of precipitation.
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Stockpile Management WM-3

Costs
All of the above are low cost measures.

Inspection and Maintenance

s Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation

= Repair and/or replace perimeter controls and covers as needed to keep them functioning
properly.

References

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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ﬂill Prevggtion and Control

Description and Purpose

Prevent or reduce the discharge of pollutants to drainage
systems or watercourses from leaks and spills by reducing the
chance for spills, stopping the source of spills, containing and
cleaning up spills, properly disposing of spill materials, and
training employees.

This best management practice covers only spill prevention and
control. However, WM-1, Materials Delivery and Storage, and
WM-2, Material Use, also contain useful information,
particularly on spill prevention. For information on wastes, see
the waste management BMPs in this section.

Suitable Applications
This BMP is suitable for all construction projects. Spill control

procedures are implemented anytime chemicals or hazardous
substances are stored on the construction site, including the
following materials:

= Soil stabilizers /binders

= Dust palliatives

s Herbicides

»  Growth inhibitors

m Fertilizers

= Deicing/anti-icing chemicals

WM-4

Objectives

EC  Erosion Control

SE  Sediment Conlrol

TC  Tracking Conlrol

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
WM Materials Pollution Control )

Legend:
M pri mary Objective
Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bactera

Qil and Grease
Organics

B EAAEH

Potential Alternatives

None
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Spill Prevention and Control WM-4

s Fuels
s Lubricants
m  Other petroleum distillates

Limitations
s Insome cases it may be necessary to use a private spill cleanup company.

» This BMP applies to spills caused by the contractor and subcontractors.

m  Procedures and practices presented in this BMP are general. Contractor should identify
appropriate practices for the specific materials used or stored onsite

Implementation
The following steps will help reduce the stormwater impacts of leaks and spills:

Education

= Be aware that different materials pollute in different amounts. Make sure that each
employee knows what a “significant spill” is for each material they use, and what is the
appropriate response for “significant” and “insignificant” spills.

» Educate employees and subcontractors on potential dangers to humans and the
environment from spills and leaks.

s Hold regular meetings to discuss and reinforce appropriate disposal procedures (incorporate
into regular safety meetings).

» Establish a continuing education program to indoctrinate new employees.

s Have contractor's superintendent or representative oversee and enforce proper spill
prevention and control measures.

General Measures

s To the extent that the work can be accomplished safely, spills of oil, petroleum products,
substances listed under 40 CFR parts 110,117, and 302, and sanitary and septic wastes
should be contained and cleaned up immediately.

m  Store hazardous materials and wastes in covered containers and protect from vandalism.
= Place a stockpile of spill cleanup materials where it will be readily accessible.

= Train employees in spill prevention and cleanup.

m  Designate responsible individuals to oversee and enforce control measures.

»  Spills should be covered and protected from stormwater runon during rainfall to the extent
that it doesn't compromise clean up activities.

» Do not bury or wash spills with water.

20of6 California Storrmwater BMP Handbook : January 2003
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Spill Prevention and Control WM-4

m Store and dispose of used clean up materials, contaminated materials, and recovered spill
material thatis no longer suitable for the intended purpose in conformance with the
provisions in applicable BMPs.

s Do not allow water used for deaning and decontamination to enter storm drains or

watercourses. Collect and dispose of contaminated water in accordance with WM-10, Liquid
Waste Management.

s Contain water overflow or minor water spillage and do not allow it to discharge into
drainage facilities or watercourses.

= Place proper storage, cleanup, and spill reporting instructions for hazardous materials
stored or used on the project site in an open, conspicuous, and accessible location.

m  Keep waste storage areas clean, well organized, and equipped with ample cleanup supplies
as appropriate for the materials being stored. Perimeter controls, containment structures,
covers, and liners should be repaired or replaced as needed to maintain proper function.

Cleanup
s Clean up leaks and spills immediately.

= Use arag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent
material for larger spills. If the spilled material is hazardous, then the used cleanup
materials are also hazardous and must be sent to either a certified laundry (rags) or disposed
of as hazardous waste.

= Never hose down or bury dry material spills. Clean up as much of the material as possible
and dispose of properly. See the waste management BMPs in this section for specific
information.

Minor Spills
= Minor spills typically involve small quantities of cil, gasoline, paint, etc. which can be
controlled by the first responder at the discovery of the spill.
= Use absorbent materials on small spills rather than hosing down or burying the spill.
= Absorbent materials should be promptly removed and disposed of properly.
» Follow the practice below for a minor spill:
- Contain the spread of the spill.
- Recover spilled materials.

- Clean the contaminated area and properly dispose of contaminated materials.

Semi-Significant Spills
= Semi-significant spills still can be controlled by the first responder along with the aid of

other personnel such as laborers and the foreman, etc. This response may require the
cessation of all other activities.
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_§_|_:>i|| Prevention and Control WM-4

» Spills should be cleaned up immediately:
- Contain spread of the spill.
- Notify the project foreman immediately.

- If the spill occurs on paved or impermeable surfaces, clean up using "dry” methods
(absorbent materials, cat litter and /or rags). Contain the spill by encircling with
absorbent materials and do not let the spill spread widely.

- If the spill occurs in dirt areas, immediately contain the spill by constructing an earthen
dike. Dig up and properly dispose of contaminated soil.

- If the spill occurs during rain, cover spill with tarps or other material to prevent
contaminating runoff.

Significan t/Hazdrdous Spills
» For significant or hazardous spills that cannot be controlled by personnel in the immediate
vicinity, the following steps should be taken:

- Notify the local emergency response by dialing 911. In addition to 911, the contractor will
notify the proper county officials. It is the contractor’s responsibility to have-all
emergency phone numbers at the construction site.

- Notify the Governor's Office of Emergency Services Warning Center, (916) 845-8911.

- For spills of federal reportable quantities, in conformance with the requirements in 40
CFR parts 110,119, and 302, the contractor should notify the National Response Center
at (800) 424-8802.

- Notification should first be made by telephone and followed up with a written report.

- The services of a spills contractor or a Haz-Mat team should be obtained immediately.
Construction personnel should not attempt to clean up until the appropriate and
qualified staffs have arrived at the job site.

- Other agencies which may need to be consulted include, but are not limited to, the Fire
Department, the Public Works Department, the Coast Guard, the Highway Patrol, the
City/County Police Department, Department of Toxic Substances, California Division of
Oil and Gas, Cal/OSHA, etc.

Reporting
»  Report significant spills to local agencies, such as the Fire Department; they can assist in
cleanup.

n Federal regulations require that any significant oil spill into a water body or onto an
adjoining shoreline be reported to the National Response Center (NRC) at 800-424-8802
(24 hours).

Use the following measures related to specific activities:
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Spill Prevention and Control WM-4

Vehicle and Equipment Mamtenance

» If maintenance must occur onsite, use a designated area and a secondary containment,
located away from drainage courses, to prevent the runon of stormwater and the runoff of
spills.

= Regularly inspect onsite vehicles and equipment for leaks and repair immediately

»  Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or
equipment onsite.

= Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

m Place drip pans or absorbent materials under paving equipment when not in use.

»  Use absorbent materials on small spills rather than hosing down or burying the spill.
Remove the absorbent materials promptly and dispose of properly.

»  Promptly transfer used fluids to the proper waste or recycling drums. Don'tleave full drip
pans or other open containers lying around

»  Oil filters disposed of in trashcans or dumpsters can leak oil and pollute stormwater. Place
the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal.
Oil filters can also be recycled. Ask the oil supplier or recycler about recycling oil filters.

»  Store cracked batteries in a non-leaking secondary container. Do this with all cracked
batteries even if you think all the acid has drained out. If you drop a battery, treat it asif it is
cracked. Putitinto the containment area until you are sure it is not leaking,.

Vehicle and Equipment Fueling

= [f fueling must occur onsite, use designate areas, located away from drainage courses, to
prevent the runon of stormwater and the runoff of spills.

» Discourage “topping off” of fuel tanks.
‘m  Always use secondary containment, such as a drain pan, when fueling to catch spills/ leaks.

Costs

Prevention of leaks and spills is inexpensive. Treatment and/ or disposal of contaminated soil
or water can be quite expensive.

Inspection and Maintenance
» Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly

during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
OCCUr.
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Spill Prevention and Control WM-4

s Keep ample supplies of spill control and cleanup materials onsite, near storage, unloading,
and maintenance areas.

= Update your spill prevention and control plan and stock cleanup materials as changes occur
in the types of chemicals onsite.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Solid Waste Management WM-5

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
WM 4 lerals Polution Conlrol 22

Legend:

| Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpose

Sediment 4}
Solid waste management procedures and practices are designed -

- Nutrients %]
to prevent or reduce the discharge of pollutants to stormwater Trash &
from solid or construction waste by providing designated waste Vel -
collection areas and containers, arranging for regular disposal, als
and training employees and subcontractors. Bacleria

Oil and Grease |
Suitable Applications Organics %]

This BMP is suitable for construction sites where the following
wastes are generated or stored:

Potential Alternatives

s Solid waste generated from trees and shrubs removed None
during land clearing, demolition of existing structures
(rubble), and building construction

= Packaging materials incuding wood, paper, and plastic

= Scrap or surplus building materials including scrap metals,
rubber, plastic, glass pieces and masonry products

s Domestic wastes including food containers such as beverage
cans, coffee cups, paper bags, plastic wrappers, and
cigarettes

» Construction wastes including brick, mortar, timber, steel
and metal scraps, pipe and electrical cuttings, non-hazardous
equipment parts, styrofoam and other materials used to
transport and package construction materials

SRR A R AT N 5 2
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WM-5 Solid Waste Management

= Highway planting wastes, including vegetative material, plant containers, and packaging
materials

Limitations

Temporary stockpiling of certain construction wastes may not necessitate stringent drainage
related controls during the non-rainy season or in desert areas with low rainfall.

Implementation
The following steps will help keep a clean site and reduce stormwater pollution:

= Select designated waste collection areas onsite.

s Inform trash-hauling contractors that you will accept only watertight dumpsters for onsite
use. Inspect dumpsters for leaks and repair any dumpster that is not watertight.

» Locate containers in a covered area or in a secondary containment.

= Provide an adequate number of containers with lids or covers that can be placed over the
container to keep rain out or to prevent loss of wastes when itis windy.

» Plan for additional containers and more frequent pickup during the demolition phase of
construction.

m  Collect site trash daily, especially during rainy and windy conditions.

= Remove this solid waste promptly since erosion and sediment control devices tend to collect
litter.

m Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.

s Do not hose out dumpsters on the construction site. Leave dumpster cleaning to the trash
hauling contractor.

» Arrange for regular waste collection before containers overflow.
» Clean upimmediately if a container does spill.

»  Make sure that construction waste is collected, removed, and disposed of only at authorized
disposal areas.

Education

» Have the contractor’s superintendent or representative oversee and enforce proper solid
waste management procedures and practices.

» Instruct employees and subcontractors on identification of solid waste and hazardous waste.

s Educate employees and subcontractors on solid waste storage and disposal procedures.

2ofa California Stormwater BMP Handbook January 2003
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Solid Waste Management WM-5

s Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

= Require that employees and subcontractors follow solid waste handling and storage
procedures.

s Prohibitlittering by employees, subcontractors, and visitors.
= Minimize production of solid waste materials wherever possible.

Collection, Storage, and Disposal
» Littering on the project site should be prohibited.

» To prevent clogging of the storm drainage system, litter and debris removal from drainage
grates, trash racks, and ditch lines should be a priority.

s Trash receptacles should be provided in the contractor’s yard, field trailer areas, and at
locations where workers congregate for lunch and break periods.

» Litter from work areas within the construction limits of the project site should be collected
and placed in watertight dumpsters at least weekly, regardless of whether the litter was
generated by the contractor, the public, or others. Collected litter and debris should not be
placed in or next to drain inlets, stormwater drainage systems, or watercourses.

= Dumpsters of sufficient size and number should be provided to contain the solid waste
generated by the project.

» Full dumpsters should be removed from the project site and the contents should be disposed
of by the trash hauling contractor.

s Construction debris and waste should be removed from the site biweekly or more frequently
as needed.

» Construction material visible to the public should be stored or stacked in an orderly manner.

» Stormwater runon should be prevented from contacting stored solid waste through the use

of berms, dikes, or other temporary diversion structures or through the use of measures to
elevate waste from site surfaces.

= Solid waste storage areas should be located at least 50 ft from drainage facilities and
watercourses and should not be located in areas prone to flooding or ponding,

s Except during fair weather, construction and highway planting waste not stored in
watertight dumpsters should be securely covered from wind and rain by covering the waste
with tarps or plastic.

= Segregate potentially hazardous waste from non-hazardous construction site waste.
m Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,

pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.
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WM-5 Solid Waste Management

For disposal of hazardous waste, see WM-6, Hazardous Waste Management. Have
hazardous waste hauled to an appropriate disposal and/or recycling facility.

Salvage or recycle useful vegetation debris, packaging and surplus building materials when
practical. For example, trees and shrubs from land clearing can be used as a brush barrier,
or converted into wood chips, then used as mulch on graded areas. Wood pallets, cardboard
boxes, and construction scraps can also be recycled.

Costs
All of the above are low cost measures.

Inspection and Maintenance

Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur

Inspect construction waste area regularly.

Arrange for regular waste collection.

References

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Hazardous Waste Management WM-6

Description and Purpose

Prevent or reduce the discharge of pollutants to stormwater from
hazardous waste through proper material use, waste disposal,
and training of employees and subcontractors.

Suitable Applications

This best management practice (BMP) applies to all construction
projects. Hazardous waste management practices are
implemented on construction projects that generate waste from
the use of:

- Petroleum Products - Asphalt Products
- Concrete Curing Compounds - Pesticides

- Palliatives - Acids

- Septic Wastes - Paints

- Stains - Solvents

- Wood Preservatives - Roofing Tar

- Any materials deemed a hazardous waste in California,
Title 22 Division 4.5, orlisted in 40 CFR Parts 110, 117,
261, or 302

Objectives

EC  Erosion Control

SE  Sedment Conlrol

TC  Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Wasle Management and
WM Matenals Pollution Control <

Legend:
“ Primary Objective
Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Qil and Grease
Organics

BERAAE

Potential Alternatives

None
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Hazardous Waste Management WM-6

In addition, sites with existing structures may contain wastes, which must be disposed of in
accordance with federal, state, and local regulations. These wastes include:

» Sandblasting grit mixed with lead-, cadmium-, or chromium-based paints
= Asbestos

m  PCBs (particularly in older transformers)

Limitations
» Hazardous waste that cannot be reused or recycled must be disposed of by a licensed
hazardous waste hauler.

= Nothing in this BMP relieves the contractor from responsibility for compliance with federal,
state, and local laws regarding storage, handling, transportation, and disposal of hazardous
wastes.

»  This BMP does not cover aerially deposited lead (ADL) soils. For ADL soils refer to WM-7,
Contaminated Soil Management.

Implementation
The following steps will help reduce stormwater pollution from hazardous wastes:

Material Use

s Wastes should be stored in sealed containers constructed of a suitable material and should
be labeled as required by Title 22 CCR, Division 4.5 and 49 CFR Parts 172, 173, 178, and 179.

s All hazardous waste should be stored, transported, and disposed as required in Title 22 CCR,
Division 4.5 and 49 CFR 261-263.

m  Waste containers should be stored in temporary containment facilities that should comply
with the following requirements:

- Temporary containment facility should provide for a spill containment volume equal to
1.5 times the volume of all containers able to contain precipitation from a 25 year storm
event, plus the greater of 10% of the aggregate volume of all containers or 100% of the
capacity of the largest tank within its boundary, whichever is greater.

- Temporary containment facility should be impervious to the materials stored there for a
minimum contact time of 72 hours.

- Temporary containment facilities should be maintained free of accumulated rainwater
and spills. In the event of spills or leaks, accumulated rainwater and spills should be
placed into drums after each rainfall. These liquids should be handled as a hazardous
waste unless testing determines them to be non-hazardous. Non-hazardous liquids
should be sent to an approved disposal site.

- Sufficient separation should be provided between stored containers to allow for spill
cleanup and emergency response access.
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Hazardous Waste Management WM-6

- Incompatible materials, such as chlorine and ammonia, should not be stored in the same
temporary containment facility.

- Throughout the rainy season, temporary containment facilities should be covered during
non-working days, and prior to rain events. Covered facilities may include use of plastic
tarps for small facilities or constructed roofs with overhangs.

s Drums should not be overfilled and wastes should not be mixed.
s Unless watertight, containers of dry waste should be stored on pallets.

» Do not over-apply herbicides and pesticides. Prepare only the amount needed. Follow the
' recommended usage instructions. Over application is expensive and environmentally
harmful. Apply surface dressings in several smaller applications, as opposed to one large
application. Allow time for infiltration and avoid excess material being carried offsite by

runoff. Do not apply these chemicals just before it rains. People applying pesticides must be
certified in accordance with federal and state regulations.

» Paint brushes and equipment for water and oil based paints should be cleaned within a
contained area and should not be allowed to contaminate site soils, watercourses, or
drainage systems. Waste paints, thinners, solvents, residues, and sludges that cannot be
recycled or reused should be disposed of as hazardous waste. When thoroughly dry, latex
paint and paint cans, used brushes, rags, absorbent materials, and drop cloths should be
disposed of as solid waste.

= Do not clean out brushes or rinse paint containers into the dirt, street, gutter, storm drain,
or stream. “Paint out” brushes as much as possible. Rinse water-based paints to the
sanitary sewer. Filter and reuse thinners and solvents. Dispose of excess oil-based paints
and sludge as hazardous waste.

m The following actions should be taken with respect to temporary contaminant:
- Ensure that adequate hazardous waste storage volume is available.
- Ensure that hazardous waste collection containers are conveniently located.

- Designate hazardous waste storage areas onsite away from storm drains or watercourses
and away from moving vehicles and equipment to prevent accidental spills.

- Minimize production or generation of hazardous materials and hazardous waste on the
job site.

- Use containment berms in fueling and maintenance areas and where the potential for
spills is high.

- Segregate potentially hazardous waste from non-hazardous construction site debris.

- Keepliquid or semi-liquid hazardous waste in appropriate containers (closed drums or
similar) and under cover.
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Hazardous Waste Management WM-6

- Clearly label all hazardous waste containers with the waste being stored and the date of
accumulation.

- Place hazardous waste containers in secondary containment.

- Donot allow potentially hazardous waste materials to accumulate on the ground.
- Donot mix wastes.

- Use all of the product before disposing of the container.

- Donotremove the original product label; it contains important safety and disposal
information.

Waste Recycling Disposal

Select designated hazardous waste collection areas onsite.

Hazardous materials and wastes should be stored in covered containers and protected from
vandalism.

Place hazardous waste containers in secondary containment.

Do not mix wastes, this can cause chemical reactions, making recyc]jng impossible and
complicating disposal.

Recycle any useful materials such as used oil or water-based paint.

Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.

Arrange for regular waste collection before containers overflow.

Make sure that hazardous waste (e.g., excess oil-based paint and sludge) is collected,
removed, and disposed of only at authorized disposal areas.

Disposal Procedures

Waste should be disposed of by a licensed hazardous waste transporter at an authorized and
licensed disposal facility or recycling facility utilizing properly completed Uniform
Hazardous Waste Manifest forms.

A Department of Health Services certified laboratory should sample waste to determine the
appropriate disposal facility.

Properly dispose of rainwater in secondary containment that may have mixed with
hazardous waste.

Attention is directed to "Hazardous Material”, "Contaminated Material”, and " Aerially
Deposited Lead” of the contract documents regarding the handling and disposal of
hazardous materials.
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Hazardous Waste Management WM-6

Education

Educate employees and subcontractors on hazardous waste storage and disposal procedures.

Educate employees and subcontractors on potential dangers to humans and the
environment from hazardous wastes.

Instruct employees and subcontractors on safety procedures for common construction site
hazardous wastes.

Instruct employees and subcontractors in identification of hazardous and solid waste.

Hold regular meetings to discuss and reinforce hazardous waste management procedures
(incorporate into regular safety meetings).

The contractor’s superintendent or representative should oversee and enforce proper
hazardous waste management procedures and practices.

Make sure that hazardous waste is collected, removed, and disposed of only at authorized
disposal areas.

Warning signs should be placed in areas recently treated with chemicals.
Piace a stockpile of spill cleanup materials where it will be reédﬂy accessible.

If a container does spill, clean up immediately.

Costs
All of the above are low cost measures.

Imspection and Maintenance

Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two week intervals in the non-rainy season to verify
continued BMP implementation.

Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges
occur

Hazardous waste should be regularly collected.

A foreman or construction supervisor should monitor onsite hazardous waste storage and
disposal procedures.

Waste storage areas should be kept clean, well organized, and equipped with ample cleanup
supplies as appropriate for the materials being stored.

Perimeter controls, containment structures, covers, and liners should be repaired or
replaced as needed to maintain proper function.

Hazardous spills should be cleaned up and reported in conformance with the applicable
Material Safety Data Sheet (MSDS) and the instructions posted at the project site.
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Hazardous Waste Management WM-6

» The National Response Center, at (800) 424-8802, should be notified of spills of federal
reportable quantities in conformance with the requirements in 40 CFR parts 110, 117, and

302. Also notify the Governors Office of Emergency Services Warning Center at (916) 845-
8911.

» A copy of the hazardous waste manifests should be provided.

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995.

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Concrete Waste Management

WM-8

CONCRETE
WASHOUT
AREA

Description and Purpose

Prevent or reduce the discharge of pollutants to stormwater
from concrete waste by conducting washout offsite, performing

onsite washout in a designated area, and training employee and
subcontractors.

Suitable Applications

Concrete waste management procedures and practices are
implemented on construction projects where:

m Concrete is used as a construction material or where
concrete dust and debris result form demolition activities

m  Slurries containing portland cement concrete (PCC) or
asphalt concrete (AC) are generated, such as from saw
cutting, coring, grinding, grooving, and hydro-concrete
demolition

= Concrete trucks and other concrete-coated equipment are
washed onsite

» Mortar-mixing stations exist
= See also NS-8, Vehicle and Equipment Cleaning

Limitations

= Offsite washout of concrete wastes may not always be possible.

Objectives

EC  Erosion Control

SE  Sedment Contral

TC  Tracking Conlrol

WE  Wind Erosion Control

NS Non-Slormwater
Management Control

Waste Management end
WM\ voterias Polution Control 21

Legend:
M Primary Objective
X secondary Objective

Targeted Constituents

Sediment ]
Nutrients

Trash

Melals 4|
Bacteria

Qil and Grease

Organics

Potential Alternatives

None
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WM-8 __Concrete Waste Management

Implementation
The following steps will help reduce stormwater pollution from concrete wastes:

= Discuss the concrete management techniques described in this BMP (such as handling of
concrete waste and washout) with the ready-mix concrete supplier before any deliveries are
made.

= Incorporate requirements for concrete waste management into material supplier and
subcontractor agreements.

m Store dry and wet materials under cover, away from drainage areas.

= Avoid mixing excess amounts of fresh concrete.

» Perform washout of concrete trucks offsite or in designated areas only.

» Do not wash out concrete trucks into storm drains, open ditches, streets, or streams.
s Do not allow excess concrete to be dumped onsite, except in designated areas.

s For onsite washout:

- Locate washout area at least 50 feet from storm drains, open ditches, or water bodies.
Do.not allow runoff from this area by constructing a temporary pit or bermed area large
enough for liquid and solid waste.

- Wash out wastes into the temporary pit where the concrete can set, be broken up, and
then disposed properly.

»  Avoid creating runoff by draining water to a bermed or level area when washing concrete to
remove fine particles and expose the aggregate.

s Do not wash sweepings from exposed aggregate concrete into the street or storm drain.
Collect and return sweepings to aggregate base stockpile or dispose in the trash.

Education

» Educate employees, subcontractors, and suppliers on the concrete waste management
techniques described herein.

m Arrange for contractor’s superintendent or representative to oversee and enforce concrete
waste management procedures.

Concrete Shirry Wastes
m PCC and AC waste should not be allowed to enter storm drains or watercourses.

»  PCC and AC waste should be collected and disposed of or placed in a temporary concrete
washout facility.

s Asign should be installed adjacent to each temporary concrete washout facility to inform
concrete equipment operators to utilize the proper facilities.
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Concrete Waste Management WM-8

Below grade concrete washout facilities are typical. Above grade facilities are used if
excavation is not practical.

Aforeman or construction supervisor should monitor onsite concrete working tasks, such as
saw cutting, coring, grinding and grooving to ensure proper methods are implemented.

Saw-cut PCC slurry should not be allowed to enter storm drains or watercourses. Residue
from grinding operations should be picked up by means of a vacuum attachment to the
grinding machine. Saw cutting residue should not be allowed to flow across the pavement
and should not be left on the surface of the pavement. See also NS-3, Paving and Grinding
Operations; and WM-10, Liquid Waste Management.

Slurry residue should be vacuumed and disposed in a temporary pit (as described in OnSite
Temporary Concrete Washout Facility, Concrete Transit Truck Washout Procedures, below)
and allowed to dry. Dispose of dry slurry residue in accordance with WM-5, Solid Waste
Management.

Onsite Temporary Concrete Washout Facility, Transit Truck Washout
Procedures

Temporary concrete washout facilities should be located a minimum of 50 ft from storm
drain inlets, open drainage facilities, and watercourses. Each facility should be located away
from construction traffic or access areas to prevent disturbance or tracking,.

A sign should be installed adjacent to each washout facility to inform concrete equipment
operators to utilize the proper facilities.

Temporary concrete washout facilities should be constructed above grade or below grade at
the option of the contractor. Temporary concrete washout facilities should be constructed
and maintained in sufficient quantity and size to contain all liquid and concrete waste
generated by washout operations.

Temporary washout facilities should have a temporary pit or bermed areas of sufficient
volume to completely contain all liquid and waste concrete materials generated during
washout procedures.

Washout of concrete trucks should be performed in designated areas only.

Only concrete from mixer truck chutes should be washed into concrete wash out.

Concrete washout from concrete pumper bins can be washed into concrete pumper trucks
and discharged into designated washout area or properly disposed of offsite.

Once concrete wastes are washed into the designated area and allowed to harden, the
concrete should be broken up, removed, and disposed of per WM-5, Solid Waste
Management. Dispose of hardened concrete on a regular basis.

Temporary Concrete Washout Facility (Type Above Grade)

- Temporary concrete washout facility (type above grade) should be constructed as shown
on the details at the end of this BMP, with a recommended minimum length and
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WM-8 Concrete Waste Management

minimum width of 10 ft, but with sufficient quantity and volume to contain all liquid and
concrete waste generated by washout operations.

- Straw bales, wood stakes, and sandbag materials should conform to the provisions in SE-
9, Straw Bale Barrier.

- Plastic lining material should be a minimum of 10 mil in polyethylene sheeting and

should be free of holes, tears, or other defects that compromise the impermeability of the
material.

Temporary Concrete Washout Facility (Type Below Grade)

- Temporary concrete washout facilities (type below grade) should be constructed as
shown on the details at the end of this BMP, with a recommended minimum length and
minimum width of 10 ft. The quantity and volume should be sufficient to contain all
liquid and concrete waste generated by washout operations.

- Lath and flagging should be commercial type.
- Plastic lining material should be a minimum of 10 mil polyethylene sheeting and should

be free of holes, tears, or other defects that compromise the impermeability of the
material. .

Removal of Temporary Concrete Washout Facilities

When temporary concrete washout facilities are no longer required for the work, the
hardened concrete should be removed and disposed of. Materials used to construct
temporary concrete washout facilities should be removed from the site of the work and
disposed of.

Holes, depressions or other ground disturbance caused by the removal of the temporary
concrete washout facilities should be backfilled and repaired.

Costs
All of the above are low cost measures.

Inspection and Maintenance

Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

Temporary concrete washout facilities should be maintained to provide adequate holding
capacity with a minimum freeboard of 4 in. for above grade facilities and 12 in. for below
grade facilities. Maintaining temporary concrete washout facilities should include removing
and disposing of hardened concrete and returning the facilities to a functional condition.
Hardened concrete materials should be removed and disposed of.

Washout facilities must be cleaned, or new facilities must be constructed and ready for use
once the washout is 75% full.
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Concrete Waste Management WM-8

References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Concrete Waste Managementv

LATH & — :
FLAGGING 10
ON ALL \ MIN SANDBAG
SIDES ya
serv— (O] O O O A
\a Y Y (J SANDBAG
Jd | P B 12 Mhe L
d o[ e[ 1
= | : :
- < -
O / a
17X
Q O 0O
. SECTION A—A
10 ML NOT TO SCALE
PLASTIC LINING ..
PLAN

NOT TO SCALE
TYPE "BELOW GRADE”

10°

10 MIL
PLASTIC LINING

MIN

VARIES

I

B‘ WOQOO FRAME SECURELY

FASTENED AROUND
ENTIRE PERIMETER WITH
TWQO STAKES

SECTION B-B

8 NOT TO SCALE
\-STAKE
(TYP)

o= \ j
/ \_ 10 MIL NOTES
TWO—STACKED PLASTIC LINING

2 X 12 ROUGH
WOOD FRAME

TYPE

1. ACTUAL LAYOUT DETERMINED

PLAN IN FIELD.
N TO SCALE : 2. THE CONCRETE WASHCUT SIGN
1OT"A(B)OVE GRADE" SHALL BE INSTALLED WITHIN

30 FT. OF THE TEMPORARY
CONCRETE WASHOUT FACILITY.

60of 7

California Stormwater BMP Handbook January 2003

Construction
www . cabrnphandbooks.com



Concrete Waste Management WM-8
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Sanitary/Septic Waste Management WM-9

Objectives

EC  Erosion Control

SE  Sedment Confrol

TC  Tracking Control

WE Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Management and
WM\ terials Polution Conlrol 22

Legend:
%] Primary Objective
Secondary Objective

Description and Purpose

Proper sanitary and septic waste management prevent the
discharge of pollutants to stormwater from sanitary and septic
waste by providing convenient, well-maintained facilities, and
arranging for regular service and disposal.

Suitable Applications
Sanitary septic waste management practices are suitable for use

at all construction sites that use temporary or portable sanitary
and septic waste systems.

Limitations
None identified.

Implementation

Sanitary or septic wastes should be treated or disposed of in
accordance with state and local requirements. In many cases,
one contract with a local facility supplier will be all that it takes
to make sure sanitary wastes are properly disposed.

Storage and Disposal Procedures

» Temporary sanitary facilities should be located away from
drainage facilities, watercourses, and from traffic
circulation. When subjected to high winds or risk of high
winds, temporary sanitary facilities should be secured to
prevent overturning.

»  Wastewater should not be discharged or buried within the
project site.

Targeted Constituents

Sediment
Nutnents
Trash

Metals
Bacleria

Oil and Grease
Organics

B B AH

Potential Alternatives

None

January 2003 Califernia Stormwater BMP Handbaaok
Construction
www .cabmphandbooks. com



WM-9 Sanitary/Septic Waste Management

s Sanitary and septic systems that discharge directly into sanitary sewer systems, where
permissible, should comply with the local health agency, city, county, and sewer district
requirements.

= Only reputable, licensed sanitary and septic waste haulers should be used.

= Sanitary facilities should be located in a convenient location.

s Untreated raw wastewater should never be discharged or buried.

» Temporary septic systems should treat wastes to appropriate levels before discharging.

» If using an onsite disposal system (OSDS), such as a septic system, local health agency
requirements must be followed.

= Temporary sanitary facilities that discharge to the sanitary sewer system should be properly
comnected to avoid illicit discharges.

= Sanitary and septic facilities should be maintained in good working order by a licensed
service.

= Regular waste collection by a licensed hauler should be arranged before facilities overflow.

Education

s Educate employees, subcontractors, and suppliers on sanitary and septic waste storage and
disposal procedures.

= Educate employees, subcontractors, and suppliers of potential dangers to humans and the
environment from sanitary and septic wastes.

» Instruct employees, subcontractors, and suppliers in identification of sanitary and septic
waste.

= Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

» Establish a continuing education program to indoctrinate new employees.

Costs
All of the above are low cost measures.

Inspection and Maintenance

= Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Arrange for regular waste collection.

» If high winds are expected, portable sanitary facilities must be secured with spikes or
weighed down to prevent over turning.

20f3 California Stormwater BMP Handbook ) January 2003
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ATTACHMENT F

OPERATION AND MAINTENANCE PROGRAM FOR
TREATMENT BMP

(NOTE: INFORMATION REGARDING OPERATION AND MAINTENANCE CAN BE OBTAINED
FROM THE FOLLOWING WEB SITE:

HTTP://WWW.SDCOUNTY.CA.GOV/DPW/WATERSHEDS/LAND DEV/SUSMP. HTML.)

20



Attachment G

Certification Sheet

This Stormwater Management plan has been prepared under the direction of the following registered
Civil Engineer. The Registered Civil Engineer attest to the technical information contained herein and
the engineering data upon which recommendations, conclusions, and decisions are based.

J- -0l
HossetrrZomorridi. Date
R.C.E 43235




Attachment “H”

The site consists of a portion of lot 3 of approximate 0.55 Acres of vacant lot. The proposed
development consists of the construction of 8 condominium units, with 2 car garage per unit and 3
visitor parking spaces, with a trash enclosure outside the buildings. The project runoff will be
directed to Persimmon Ave through a curb outlet at the south-west corner and through the driveway
opening at the southeast corner. this runoff will surface flow into an existing underground storm
drain located approximately 120’ east of the subject site and eventually discharge to a tributary of
San Vicente Reservoir.

According to the State of California, Regional Water Quality Control Board, San Diego Hydrologic
Basin Planning Area (SD), Persimmon Apartments project is located in the San Diego River
Hydrologic Unit (907) and in the Mission San Diego sub area (907.1). The drainage for this project
will discharge into an existing water course that eventually flows into the San Diego Bay.

The proposed project will not alter the overall drainage pattern at the outfall of the drainage system
in the watercourse.

Project represents approximately 0.014% of San Diego Hydrological sub-area.

303(d) Status

The San Diego River Watershed is impacted at the San Diego Bay Shoreline by urban runoff/storm
sewers and marinas as listed in the CWA 303 (d) list. The constituents of concern are coliform
bacteria. The project area is approximately 15 miles upstream from the San Diego Bay.

Soil Characteristics.

The project area consists of soil group D which is classified as having a very high runoff potential.

Treatment Control

Minimizing a development’s detrimental effects on water quality can be most effectively achieved
through the use of a combination of site design, source control and treatment control storm water
BMPs. Where the projects have been designed to minimize, to the maximum extent practicable, the
introduction of anticipated pollutants of concern that may result in significant impacts to the
receiving waters through the implementation of site design and source control storm water BMPs,
and the development still has the potential for pollutants of concern to enter the storm water
conveyance system, the project may need to implement treatment control BMPs.

There are two drainage areas in the project. In the Western side, yard drains will collect the runoff
from the landscaped back yards and covey it to the street through a curb outlet. In the Eastern side,
the runoff will sheet flow across the AC paved driveway to an intercepting cross gutter which will
convey the water to the front landscaped area. This water will be cleansed and then collected at the
curb outlet and discharged to the street.

The proposed BMPs used in combination will provide effective removal of pollutants commonly
associated with multi -family, attached housing projects. Each potential pollutant will be treated by
at least one BMP. The introduction of sediments, oxygen depleting substances nutrients, trash and
debris bacteria, oil and grease together with pesticides into receiving waters can best be achieved by



preparing brochures to reach and educate homeowners of their responsibilities. Since average daily
traffic (ADT) will only be about 20 on site, oil and grease is not expected to be a realistic concern.

With a combination of multiple BMP’s having different sources of physical responsibility, it is

believed that the introduction of pollutants loads to receiving water will be reduced to the maximum
extent possible, consistent with associated risk to the clean water regulations.

FISCAL RESOURCES

The proposed BMPs inherently “take care of themselves”, or the property owners can naturally be
expected to do so as an incident of taking care of their property.

Therefore no funding will be required.



San Diego River Watershed | Page 1 of 2

clean water through local commitment and action

San Diego River Watershed

[{m San Diego Fire Recovery Network

Hydrologic Unit 907.11 - 907.43
Lower San Diego 907.1

- . San Vincente 907.2
Hydrologic Areas: El Capitan 907.3
Boulder Creek 907.4

San Diego River, El Capitan Reservoir,
Major Water Bodies: |San Vincente Reservoir, Lake Murray,
Boulder Creek, Santee Lakes

Pacific Ocean at San Diego River mouth:
coliform bacteria

CWA 303(d) List:

Surface water quality degradation, habitat
Major Impacts: degradation and loss, sediment, invasive
species, eutrophication, and flooding

Constituents of Coliform bacteria, TDS, nutrients, petroleum
Concern: chemicals, toxics, and trash

Urban runoff, agricultural runoff, mining

Sources / Activities: . . 2
operations, sewage spills, and sand mining

With a land area of approximately 440 square miles, the San Diego
River watershed is the second largest hydrologic unit (HU) in San
Diego County. It also has the highest population (~475,000) of the
County’s watersheds and contains portions of the cities of San Diego,
El Cajon, La Mesa, Poway, and Santee and several unincorporated

http://www.projectcleanwater.org/html/ws_san diego river.html 12/28/2005



San Diego River Watershed Page 2 of 2

jurisdictions. Important hydrologic resources in the watershed include
five water storage reservoirs, a large groundwater aquifer, extensive
riparian habitat, coastal wetlands, and tidepools. Approximately 58.4%
of the San Diego River watershed is currently undeveloped. The
majority of this undeveloped land is in the upper, eastern portion of
the watershed, while the lower reaches are more highly urbanized with
residential (14.9%), freeways and roads (5.5%), and commercial/
industrial (4.2%) land uses predominating.

The five reservoirs in the San Diego River watershed supply water to
as many as 760,000 residents in the region. Other areas including the
Cleveland National Forest, Mission Trails Regional Park, and the river
flood plain near Lakeside represent three important undeveloped areas
that host a wide variety of intact habitats and endangered species like
the arroyo toad, least bell’s vireo, and the southwestern pond turtle.
In addition, Famosa Slough, near the mouth of the San Diego River
contains extremely productive wetlands habitat.

The mouth of the river discharges into the Pacific Ocean at the
community of Ocean Beach. Beach postings and closures from
elevated levels of coliform bacteria more than doubled between 1996
and 1999 due to urban runoff and sewage spills. Discharge from the
San Diego River outlet may also influence water quality in other
nearby coastal areas including Sunset Cliffs, Pacific Beach, and Mission
Beach. The extensive groundwater resources beneath the San Diego
River provide a cost effective and reliable water supply to four local
water districts and the City of San Diego. Excessive extraction,
increasing total dissolved solids, and MTBE contamination now
threatens this resource.

There are many beneficial water uses within the San Diego River

San Diego Region Basin Plan.

Satellite photo of the mouth of the San Diego River.

O

project clean water

Leadership, cooperaticn, and education are the most
important tools we have for competling change.

PCW Webmaster

http://www.proiectcleanwater.org/html/ws san diego river.html 12/28/2005
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San Diego River Watershed - Beneficial Water Uses Page 1 of 2

clean water through local commitment and action
San Diego River Watershed

Beneficial Water Uses

Return to San Diego River Watershed page

Beneficial water uses within the San Diego River Watershed as
designated in the State Water Resources Control Board's San Diego
Region Basin Plan.

Inland Surface Reservoirs and

Beneficial Uses Water Coastal Waters. Lakes Ground Water

Municipal and

Domestic Supply X

Agricultural
Supply

Industrial Service
Supply

Industrial

Process Supply

X | X | X | X

X | X | X|X
b

Navigation

Contact Water
Recreation

b

Non-Contact
Water Recreation

Commercial and
Sport Fishing

X | X | X|X

Warm
Freshwater X X
Habitat

Cold Freshwater
Habitat X X

Estuarine Habitat X

Wildlife Habitat X X X

Biological
Habitats X

Rare,
Threatened, or X X
End.

Marine Habitat X

Migration of
Aquatic X
Organisms

Aquaculture X

Shellfish
Harvesting

Spawning,
Reprod. and/ or X
Early Develop.

http://www .projectcleanwater.org/html/ws_san_diego_river_beneficial_uses.html 12/28/2005



San Diego River Watershed - Beneficial Water Uses Page 2 of 2

Hydropower X
Generation

Summary of beneficial use designations.

project clean water

Leadership, cooperation, and education are the most
important tools we have for compelling change.

PCW Webmaster

http://www.projectcleanwater.org/html/ws_san_diego river beneficial uses.html 12/28/2005



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

